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^b^-CV>6o h'7^^:^^y^> {-^tLit^ fe^pTti (trans posabl 

St§HTV^S„ ^tlS!,#jT?t> b^>';^:^>'>'35^^B^nT:j3i? (R a d i c 
e, A. D. 1 994. Mol. Gen. Genet. 24 4, 606- 

6 12). Tc l/ma r iner. hAT (hob o/Ac/Tam) ^J:}£<D 

RtfLttJ^^-^tf) i!}^hmi^^thX^^^ (Oosumi et al.. 1 



995. Nature 378, 873;Ivics et al.xl995. 
Mo 1 . Ge n. Ge n e t. 2 4 7, 3 1 2-3 2 2 ; Ko g a e t a 
1.^ 1996. Nature 383, 30; Lam et al.x 199 
6. J.Mol. Biol. 257, 359-366. $3j:TJ«Lam, W. L. 
5 et al.. P roc. Natl. Acad. Sci. USA 93, 108. 

.7 0-1 0 8 7 5)„ hy>':^^'f—'^i-i^ .h7>:^-^y>'<o-hth^iiL^Wf>'^ 
^(Dm^^i^x^nm.^^^^M^'^f^i'ii&^-t^:iti^^hin^x\,^^ (P 1 a 

s t e r k, RHA., 1999. TIG 15:326-332;Plast 
e r k RHA., 1 9 96 Curr. Top. Microbiol. I mm 
10 unol. .2 0 4, 1 2 5-1 4 3)o b 7 ^'^^^^^^^'^ ^-^^^"^^^ ^^ 

15 .^[RiK^SB^FiJ (iRs) '^iz.m^^^iSiinX^y). 

^fitJ^T-fi. Ac/Ds. S pm;^—^"?— :7t5 IJ—^J^^'^fe^'^^^^^^ 
.20 hdSf|J^^^-C*3«9. •r'e^^:tR^6«]?feS^&i:'fco-CV^5 (O s b o r n e a 

nd Baker, 1995 Curr. Opin. Cell Biol. 7, 
4 0 6-4 1 3)o W}<\^Xh^fzL^ 56^^^:/^oT1^;^;&S^f^tbXV^5o ysifcU. 

25 at^^?^R^^<??:^*?><^D rosophila melanogaster*^ 
P3iv^ V b h7>';^7K>^:/<^fIJffi<^t^^f4p^< V^o■rV^^^eV^ (Ha n d l 



2 



er et al.> 1993. Arch. Insect Biochem. P 
hysiol. 22, 373 — 384;Gibbs et al. ol.Ma 
r. Biol. Bio tech. 3, 317-326: *5j;tJ^R i o e t a 
• 1.^ 1988 J. Mol. Biol. 200, 411-415 )» ^^X\ 
5. T c 1/m a r i n e r 7s--y<—-^T^ }) —Kmir^;^ ^-^^-asgi^^tt^^a 

Sleeping B e a u t y (S B) ^^-T^^J^^^-T^-iS^^t-^J-ffi 

10 x^x-^^mr c imh^i^^^y^-:^ (SB) <D^>e:^iEiii-s?gttfc ux^^^ 

^m^m^y'yT ^ v '-mx(D^&^Wi^m±x^ 5 5o sb hyy-:^^-^— 

25 ^<Dit;^[toS®iEWssBi?v/-?^HJz:3fe-a-T?%. ^UT^(^^m:7^ 

>- h^s^Ji^4j<^)DNAfim5^*tuS r t (OX^^mk^'7^;^ >- f tiiMSS 
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Z. Ivies et al.;Cell, 91:501-510 (1997) 

20 $^TV>;tfcV\ iJji^^JiSlil^3V^-Ct:i. C'v'a ^^-^^^OMSD r o s o p h 
ila mauritian ai6^bma r i n e r b 7 :/J^2i^>^>'j65¥il$tl.x 

^\X}itV> rosophila m^lanogaste r <^PH^P ^^7^:^ 
>t^>^^trffiV^T5g>«r<^^«;t'^^-fefrDNA'^(5C)m^ii^*s|^;t^^tLrc:as. ® 
25 PH^F'^^>'-<^^tift*ii^^tb'fe:?>^o;/h„ Drosop 



4 



it. \,^-rMm'^hFm'^(^^^^^*^^^'^^^^'^^^'^^ (Handler e 
t a 1.; Arch. Insect Biochem Physiol., 2 
2:3 7 3-3 8 4 (1 9 9 3))„ P S^*3 J:TJ? P 3K'^i5'-5t^^ d^m^iZ.* 

^iiti^olt (Gibb.s et al.', Mol. Mar. Biol. Biote 
ch., 3:3 1 7-3 2 6 (1 9 94)), Mhm^^flftMm^l^hyl^^^ 
y>'"X?fe^Tc 1/ma r i ne r h 7 >':^^>^>'Sr^ffi^^"^fflV'*^=^^'a ^ 

vies et aK Cell, 91:5 0 1- 510 (199 7))„ Z.(0 
Tel /mar iner • 1 ike h 7 ^;^*°y^>' J: S«^^tt6 f 7 ^'^^ 

7i^;^:^y:/33J:-q5SB h^i^^^'Hif— ^^-^tflulBS 1 e e p i n g . B e 
auty (SB) transposon s y s t e m/55fc^„ wOSBh^ 
VT.-^l/l^if^ hOHe 1 aM43J:lJ^-=ri:7;^<??LMTKMJiS'^#Abrc^ll 

(Z. Ivies et al.;Cell, 91:501-510 (2 00 0)). 
''=rt7^(OW^^ (emb ryonic stem:ES) ^Ife-^^AU^M (a 
Luo. et al.; Proc. Natl. Acad. Sci.USA, 95: 
10760-10773 (199 8)) - t hi^tl^liai::#AUfc«IA (C a e 
norllabditis elegaris) E^JfET c 1 Y y ^^-^^^ 
'^i)^7j-hf\'fz.^\ (G. Schouten et al. Nucleic Ac 

ids Re s., 2 6 : 3 0 1 3-30 1 7 (1 9 9 8)) :^)5^^$^TV^^o 

^?)^:^T?t>l1H:ft<Dl^J3^^fc?).3. 5X1 0- = Ii| t®Je)-ClS< . FfM<^^ 
ii&tr#S.^i?)l::»:'^*<7?^flS^m5iK^il3i5fcofc„ ^fc. t bHe 1 a^^^ 



Vtc-^pP^iSR Yant e. t al. Nature Genetics, 
2 5:35-41 

(2 0 0 0)) :65^^$ttTV^;5o :i(Dm^(0 V'y:^:^^^^:^^ 

If S w t ^ o T V ^ So 
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ft 



10 gl^tbfcl^^^^o , . • ' 

(3) _bls^^/Hbfix ii>''<e< th. cGSBa?!I^^:43^■t5C^^:*3V^T#^fe-t-^. 
15 (.4) JilBh7>';^:?Ky>'ttDNAM-efo6x ll-IB«'^^^^^^-^ 

(5) _b|Bh7>';^^°>^i^t^T c l/ma.r i n e xMl^M-t^. 1 I- . 

(6) Jl|B^7>':^3i^)^>'^*S 1 e e p i n g B e a u t y Sr-^tf ^ 
20 ■ llClBftt^mm^Hfc^^m^^o 

25 m^^xfc^m^^^-o 

(9) ±iEa^^t> nm±m^^t^. 8\z'mm(o^m^fi^ti^^^'f-o 
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(10) iiiE^^^tis DtfLtij^^^tPs m^s\z.mmo:>m.m^t\^f^^^^^. 

5 (13), F-t"6^^Bfl^i^^"t"6-&^s^;^-fe$' b'^fc 

( 1 5 ) JilE^ ^/HIiii> ii^J^^ < ^: ^ ^ C Gia^iJ 131*5 It S C V ^-C#:&-t- 

(16) ±|B>7>';=^3if>^>'f*DNAM'efoS. 1 4\z.'^m.(7^^^^—o 
(1 7) JilB h7^^;^3^>^>'{*T c l/ma r i n e r «i 1 

15 4\Z.^m<0^^^-o . 

(18) JifB h^^-^^^^^i^Vf^iS leeping Beauty ^"^tf. ^ 

20 . mm 4\z.^m(D<<^^—o 

(2 0) i^5feA^^=lr^t^rt{-«A-r§^hie)lC'S^$^5. :^gl4lc|B^ 
(2 1) JiiaMf*. nm^l^^S^^^t!^. m^2 0K^^(D^^^—o 

(2 2) _hfa^Jia^^^ m%Wi^Mis^^-tt^. 2 oicia^(^-^^^''-o 

25 (2 3) JilEMfis ifo-^m^fl^^^t^. mn2 O\Z.^10t.(D^^^—o 

(2 4) _h|B;^^ia^iJ;6S#A$tt5^/ A±(D"^»H1*5V^-C 
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wi^m-r^. i 4Kmm(o-<^^-o■ 
(2 6) h7>';^^y^^=^Ki~^^Mia^Jx *3a;-awM<D5t^^^='" 

(2 7) ±.|a7« ^/V'fkf^s {}^ti:<t^. CGiB^^J^^:*3^tSC^^:*3V^T#^'t- 
10 5> 2 6 i^ia^f^^flfeo 

(2 8) JblBb^^-^^^^V^i^fiDNAM-efe^. :S S 2 6 lz:|B<fe<D3SBJi&o 
(2 9) J;IBh7>';=^3}^>^^^J'iT c 1/ma r i n e rMi::Jl-t-Sx «g 2 

(3 0) JilBb^^'^^Ji^V'^JiS.l e e p i n g B e a u t y ^"a-tf . ^ 
15 S 2 6 iZlia^O^ilSo . . 

(3 1) _hlB^M<^5t^^tts _h|B^7^^:^^}^v^>'^^:f^l&prtg^-5*^^l^5 
20. (^iaJiSo 

(3 3) iiBJNHisj*. mm±mmm^^t^s 2 6\^^m(Dmmo 
(3 4) jiiBj^i&j^Ss m%W}¥!imm^^t^. 2 e {cib^o^^r 

(3 5) JilB^iati. if^nmm^^t^. :5s 2 emiB^O^BJteo 
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(3 7) JifB7« ^/Wb^i^ {}^fi:<t-h. CGia^^J^^:4s^tSC^^43V^-C#^■t- 

(3 8) _Ii|ab7i^:=^^i^>'J*DNAM-^fc5s 6\Z.mWL(OW^o 
(3 9) JtlB h7^^;^3iKy>'(*T c 1/nxa r i n e r Mt^:M't"^^ ^Jg 3 

(4 0) ±|Bh7>'^^>'^f*S leeping Beaut y^-^t^s'^S 

i 3 6 iiifa^fz^mmo 

. 5^ 3 6 lC^^(Dm^o 

(4 2) ^5!sAe^^^^t^l^l-^A-r^fcSe)l31^^$tb6. :®S 3 6 lc|a« 

(4 3) iia^mji. Mm^^mM^-^t^. 4 2 i3iBBm<^m^o 
(4 4) jiiam^ii. m^Wimmm^^tf. 3gg4 2ic:iB^(Dsmo 

(4 5) _h|BJ^f*. if o#mmifet^-^tf^ 4 215115^(^^^0 

(4 7) _b®^^/Hm. ^^>^fe< i:t5^ CGia^IJ^^:*3^tSC^^::^3V^-c^^-t- 

5. g 4 6 l^|a«cD^ife>o . 

(4 8) Ji|Bb7:x;5?.;^?>/:/JiDNA^t?fc^. y^n A 6 \<iWM(D±^o 
(4 9) Jb|Eb^>';^s}^y>'l*T c l/ma r. i n e rMlJl^-fSs 4 

(5 0) Jb|Bb7>':^Ji<>^>'f*S 1 e e p i n g B e a u t y ^-^tfs ^ 
@ 4 6 \Z.^^(D^^„ 

(5 1) jiiamM^^ae^fis ±Bf^^^^>^>'f-<tiii"^|gj-3i^^^s^ 



(5 2) jiiB^j^t*. nm^(^^-^tt. mn^e \z.um(o^mo ■ 
(5 3) ±ia^«^». pf^sji^^-^tfx 4 6\z.-mm(o^^o 

(5 4) _bia^t»«v tf o*s^-^tPs 3Sg 4 6 iziiam^^^^o 

(5 5) JifBmM<^5te^f*. ±.m±m^mm\^ti:\^\ :SS4 6l;i|Bm<^^ 

(5 7) ^t&^mii. mm±m^t;t^. 5 6\^^m<o^^o 

(5 8) .±|S^«^f*> nt^SbJ^Sr-^tPs^S 5 6 l3:|am<^::^«feo 

(6 0) ±.^^mn. MJ^±^^^t^. 5 9iz.^m(o^^o 

(6 1) ±|B^i^fi. Jtaib^l^r-^tPs 5 9l^lBSO:fe-?feoo 
. (6 2) _blSii^f:is tfo#il^-^tf. 5 9J::|Bm<^:&^feo 



(6 3) }>7:y:^i^:i:^=^^yi!^^m^i^mir^tci^(D^iy h-efooT. 

UiPJ»^-^tf. 3gg 6 3 l2:|B^O=¥5^ ho 

(6 5) h7^;^2Ki/>-Sr3-Kt-5:^mSa2?lJ^^i-6. mi-^f\^tdmk^ 
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~1610). Z29098 (1 5~1 7 8 7). Z29102 (1 5~1 7 8 7). U11641 
(188~145l)x U11652 (146~1442)^ L48685 (1~1 4 5 5) 

m^', TGFPj }*GFPae^^^*-r5„ fctlCl. si e 

epingBeauty (SB) Vy>:^:^y^lf^^:^TM^^i'f^h'7:^:^^ 
10 $tL;5o — i^-s Hl'^'l-^VNTfis rSBj fiS 1 e e p i n g Beautyf 

iB^IJ#-S-l : S B (S 1 e e p i n g Beauty) b 7 ^'^^"V^^'DN A 
15 <^)|a^J (GENBANK^^##L4 8 6 8 5)0 
lB^'J#-^2 : SB h7:^;^5j^if— ^(O^^ffi^iJo 

1S^IJ#-^ 3 : SBf^^-^^'if— tfCO>^°y ^'^^ KiE^Jo 

20 SB^'J#-§- 6 :TgTP-lU (^i^^IH^lJo 
la^ij^-^ 7 : TgTP-2L (Di^^W-^o 
iB^lJ#-^8 : TgTP-2U<D^M@B2?!lo • 
iE^lJ#-^ 9 : T g T P - 3' L <^^^ia^!lo 

SE?i|#-^l 0:Caenorhabditis elegans 
25 M^T c 1 05;^^iB^!l (G EN B ANK^«t#-^X 0 1 0 0 5 ) o 

|a^lJ§-§- iirCaenorhabditis elegans S ^feO^^ilfe 



13 



c KDT^ymS.^ (GENBANK^^#-^XO 1 0 0 5)„ 
iB^IJ#-^ 12:Drosophila hydei }MM(OM i n o s - 2 (Di^ 

(GENBANK^^^#-^Z 2 9 0 9 8)„ 
la^tJH-^ 13:Drosophila hydei ^^(OM i n o s — 2 (OT 
5 ^y^SB2?lJ (GENBANK1E^#-^Z 2 9 O 9 8)o. 

ia^J#-^ 14:Drosophila hydei ^3fe©M i n o s — 3 
^SE^ij (GENB ANK^^##Z 2 9 1 0 2)o , 
@a^y#-^ 15:Drosophila hydei ^M<DM i n o s — 3 (DT 
^ /^BB^ (GENB ANK^ik#-i^Z 2 9 1 0 2)o 
10 ia^iJ#^ 16 :Haematob. ia ir.r i tans S5fe<^H i 2 ma 
r i n e r O^^miB^iJ (GENB ANK^^##U 1 1 6 4 Do 
1B^J## ITtHa.ematobia irritans *5i5(DH i 2 ma 
r i n e r /^SB^U (GENB ANK^I^#-i-U 1 1 6 4 1)„ 

iE>?il#-^ 18: Chrysoperla plorabunda S^fecOm a r 
15 i n e r 0?!^mSB^IJ (GENB ANK^^#-^U 1 1 6 5,2 )„ 

iH^J#-^ 19:Chrysop.erla plorabunda ^^(Dm a r 
i n e r (^T^ /miB^'J (GENB ANK^^#-^U 1 1 6 5 2)o 

oT. :^^?^<DSig (l?!I;ttS> FaJ. TanJ. TtheJ fj:^^ 

mm(Dm^(0 r© i nj. ra e r rd a sj. r.d l ej fii}£iSXX^^(D^m. 
it^. -C^^t^m-a-^^ Tunj. FuneJ. Fl eJ. Fl aj fj:t\ J^-^-^ ^^^l- 
25 33ltS Funj. FunaJ. FelJ> FlaJ fs:}^. -ftfe'^mmi-JStt S^US-TS 

. ' 14 



3Ki/>-iUTft. -fRlx-tis SBf7^;^7jfyv (Acc. No. L.48 6 8 5) 

'^J;t(*. SB ^ (@a^(I#-^2. 3). Ba3?«#-^1 0~1 9\z.^-r 

7^^PJ{^:^3V^T> f^^-^^v^^i^^y ^'^^feJt-ffiv^f>tb5 h^^'^^^v^^ia^'i 
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eepingBeauty (SB) h 7 >'^^>^>">-^"7^-^ (Z. I v i c s x 
et al.Cell 91:5 01-510 (199 7)) ,<^^> WbWM 

b7i^;^jK>^>'<D:^6*)lB^ja: UTt:i. M;tftTAx ATAT, TAT AT 
A. TACA^^i^:55^btt•CV^So rtt^>©^er:i. :^|c|g51^^:*3V^T b 7 i^:^ 

20 ^»J^^-r6 ^5t'e^^^'a*'&V>)^«^%#5m-a-. 5>^iB^ 

7>';=^:t^>^^^;dSflJffi-X?%;5), gB^Mb^i^;^^^>'f*s =^3zlii-^C r e 1 
25 o xPi/;^7"^SrffiVNT. fiP"^ 1 o xPlB^iJ^I: h^i^^^jK-r— ^jt^^Oj^iBI 
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m-t.\.<\'i. mar i n e r ^<-7t ^ P — Op« V^-?— •^ffiV^#5„ 
UT. Tel. SB. Minos. Txr. Tc 3^© b 7 Vx^TKi/i^^T 5 
P'— . Caenor. habdi ti s elegans. Mosl. Hyal 
ophora cecropia ^(Dm. ar iner l^:^'^^/l^'7 t ^ ^ 
— - Pogo-Tigger. ''4#<DP o g o fyi^;^:^^ 5 P — 

t:f fe>tT^6 (RH Plasterk et al.;Trends in ge 
netics, 15:No. 8 : 3 2 6 - 3 3 2 . ( 1 9 9 9 ))„ b< 
f*. SB (S 1 e e p i n g Beauty). ^7^^;^^J^i^V^fflV^#-5„ ^ 

;*:|gia#^^::^3V^-C. Ft c 1/ma r i n e rM h^i^:^33<y^^J irt*. Tc 
l/md r i n e r {C^iSU:^ ^7>';^7Ky>'^V^5o T c l/ma r i n e 
rMJJlMi^S L-Tti. •eaj;t}*. Minos. SB. Tel. 

mar i ne r ^;65^tf btLS;5S^tblc|J5S$ttJfcV>o :i<^;^— ^'?'-:7t 5 
Ji. ^tiSb^^/ A;55jgaS-efc5fcV^t^^^TV^^) (R a d i c e b. 19 
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94;Smit and Riggs, 1996 Proc. Natl.Ac 
ad. Sci. USA 93, 1443-1448)o 

:*:|gJNa#^^:^3V^T. TSBJ ^fcfli FS 1 e e p i n g B e a u t yj fcJ^i. 
Tcl/mar i n e r M b 7 >-;^#>^>'T?feoT. nt^ibJ^^fct^^t^^lfe 
\Zid\,^X hv>:^'^'^>fS^^^ir^-^(D^\f^O (Ivies et al., 
Cell 9 1:5 0 1-5 1 0. 1 9 9 7) ^V>5o 

;&-jt^^F-. m.^^^nmmmiL mm(om.^^ti:t') ^wp^ir^:Ltt^x-^. 

;=?:^if— ^03-:)^*fct4M::^^'^tf f o un d e r 1 1i:WcltT?nfc < > ^ 
(75f ounde r SrSl-^feiC^lxS b 7 ^^^^i^^^-S' ^ ^^^'^^^^^^t-* 
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ifea6«J#ib<^^ilj<7)?t®^ SS:a^3Sc^ia?(I^5& (Bisulfite modified 
sequence) (citan RS , et al- , Genome Res . Jan; 12 : 158-64 . 2002 *. 
15 Lilischkis R, et al. Diagn Mol Pathol. 2000;9:165-71.) ti^^ 

:2|c^i^#t3:*3V>-rs r3i:)^lRlS^fiE2?!IJ (inverted repetit 
ive sequence) tts Y'7l^:^-m^/'>'\Z.i^\t^X'^'r^WMXtho 
X. mm.±(Om'^h\.X\% MT^ii^Ol 5 — 4 0:^S^;55i^;^I^gl;i^5gU(7)fe 
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:2|i:5gj^#l::*3VNT0^UV^ii:^S:ffiia>?lii: UT«> Tcl/mar 

10 i n e rMh7V';^jK>/i^. SB f 7 >';^53^>^ v(Dii:^(l^miai^J^s^t"f fetbS 

20 "t?fe5o 
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oT 5 "C'fe < T t> J: 

1 fJ: if l-IBtt $ tb 5 IB^iJ i FhI t^+B l^tt <Srfi^ 5 ^ I- <t "9 ^ ^ ^ o 
SBt?>'^-^:5^®l-^'a-i-5l^:fe-lR)Rmia^'J<^=^!li: UTJ*. SB b^^-^^^^^v^ 

gttgaagtcggaagtttacacttagg i)^^ifhfl^'d^ 
•^tl.e>l-RS^$ttJ&V\ &P^mRW.t VXila. ccagtgggtcagga 
agtttacatacactaa g d^^lf btl/S:d5Jetl/bJJ:K^$tb>feV\ 



!?$ijffl$tt#s (A) x-/v§rmRNAl2:#Jlli- 5o J^^P (A) t'-^'KD 
mRNA--0#AP}*x :ftM6^^-fis /J<y (A) /^0;^.^V^|II CmRN A ^ it 

15 h7>':^>H>^>'.tt b9i^;^5Kif---^o#i£T-eDNAJi(D||— (Z)^iSd^bll 
N AiB^J T? 5 „ D N AiH^J (O^Wi ^ ttfc D N AlB^J F^g t> 
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i 

m^i-iW—^lk^^^'^^-^^M: (GFP). ^n7A:7rt: = =r— /VTir^/i^ 
h^^'X^ai^— (CAT)^ ^:S3t;/v*>' (^J;t(^5t^^^Ai&'^Ofife:g<Sr 
iE5ii-S%<0) 0-:ff'7i^ hi^^—^ (1 a c Z). /^-^^^.^— ^ (LUC). 

.43j:u«-r >';^y ^^^iiJitH^^ (igf) jfeir^&^^tf btbsd^-^tubteips^^ti. 

5 ?^£V\ 

10 {£5S-r6:^T=^— d^^^jti/TV^So ^<^J;5 5^c^><^^ U-Cf:i. •^'^y(i^-:f . 

20 • i^i^^) 
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,10 X^^^\ ,m^\-^. ^mWi^ (fc^;tfi. ;^^'7t7-r^m. 

' ^nn. ^"Hm. ^^m.. s^m> =^nm. 'mm. m-mm. -^mm. 

Jiltf lc:*5!5-rst>©t?t> J;v\ :$:?g^#i;i$3V^T r^tJ 
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::^mmm^t'r^mi^\'i. &.m. nm. ^m. ^m. m^. m. 
^itifj:\,\ m^(Dm^\t. r^wj J*. Wts e 
;^e^jNB^i-*3v>T rmj^j (t issue) tii, ^mm^m\^^\f^x. mm 

mm^m\^^xB.u^^±-r^^'^. 2&.±(Dmti:^mM^^-r^mmmmi>^- 

j^mm. mrn^-^fcit^^mmniKm-^^. ±&mm. -^^mM. mmmM. 
^mm.m^j:if\^KWi^fi^. mmx\-x. m^M^(D^^mmKi^'^r^^M 

(rp 1 u.r i p o t e IX c yj) ^^ir^mji^^^^^o m^mm-iM'^. 
mmi-t. m^n (es) ^sis^fcfim^^^^jia imm^^mm. mm^mtb^ 



5 . m<o0m. ^i^y'^^n. mmfj:^^) ^mmm^^^ti:\f>M^\'^^o 

10 ^05;^m^5^5l5i-5^^^-*3V^T^^^^:^;^m^^:i!^U•rv^5 (f 1 ank i 
K (0iJ;t{^. #5^{ktg) d^o. ^J3a^5j^«^#T-e^^l-it5ilU^ 

. 7^5l^^^-*5v^-c ri9-{b (ufc) «j tit. mmis x.xji^mmi)^si^mtvfc 
'W^^wmm. ^mm. M.mp^kmm.. ^mmms ^mmm. mmmm. 
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^^;^^). ;febmci^<?3^^':^^fc^^S6^'feSa^J=^^i"Si:*:mDNA (TV^ 
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h7 0 %m—Xh^^. .J: 0* U < it^Pti: <thSO%. 9 0 %> 9 5 %s 

^f^(Dh(Dxh^xh^<. ^m^^fcT ^ /i^xh^x'hx\r\ ^KDmmi-i. 
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V) =fp5:;7 l^;:e-'5^K't'<?5y >'Mv^^^'7^/l^^-n-^^*^-^^ ^ ^^^^ V^-^-f^^^^ 
$tuyhfl^i2^:^y =f5?:J^ V;^-^ h\ :^y =f^i?' - K^^t^ y >'^i^:t;;?.-7^/V 
Jg-^^5N3' -P5* :^::^'^^T^7''-Y1^^K.W^^flfdmM^^^^)^^'!^ 

;r y =i^^ 1/^^ K't't^ y ^^-^ t y vmi^^^T^/^-^-^^ ^^^^^^ 

h\ ^ y ^ x^Hr'f- Y^(Ot7'y c - 5 f-T V—f\^ ^ 7 $ 
fzM^^^ y ^ v^^^ K'^foc'i^ H v-^d^ C - 5 :7"n 

^JcDv- b-->'>'^S7-3:./ :3^iht?:X'^l5i>' h^^i^ (phenoxaz ine — m o 
dified cytosine) -r^W^^mmm^-^^) V\ 
DNAtfJOy y^:6S2' -O-T'ntl'/vy ;^-egi^$^yt^#^:^y 
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m^mm^ ^x:^/i^ft \ty':t'^i^A / i^n-^-emM: ^ titcm^ ^f^^-r ^ - 

(B a t z e r Nu c 1 e i c Acid Res. 
1 9: 5 08 1 (l99l);Ohtsukab^ J. Biol. Che m. 2 
6 0:2605 — 2608 (1985);Rossolinie>>Mol. Ce 
11. Probes 8:91-98 (199 4))„ ^ W?^®J^j; 05^^^ 

ft. ^ic^fii^^-t- ^ ^ K t ft^J^j: 5 t K b mm(^m 

^>^^F-:^M (PNA) ^s^^tl/^^i^ ntbbf^PS^.^^^c^ 
V\ DNAf*. cDNA. -J^/ADNA. -^^DNA^-^tPo 
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5 %. ^ ^ IJI J; t) $f * U < 9 7 %1=S 1^ J^cfc t> <7) ^-^tf „ 
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^W;^-^K (:ft^}65n) |;iMUT. l~n- 1 *-eoia3?im.$Sr^-t-?>^y ^ 

^K<^#^x 3. 4. 5. 6. 7. 8. 9. 1 0. 1 5, 20. 2 5. 3 0. 

#S„ *fc. :^V^^^^:^^V<0^. 5. 6. 7. 8. 9. 10. 15, 2 
0. 2 5. 3 0. 4 0. 5 0. 7 5. 1 0 0 *53:tl«^tbeil±<^^ ^ V-:^^ W 

bti/. :i:i(DM.i^mz.mmvx\^^ti:^^^^xm^i^^^^ m^i-t. 1 1 

■r6fcii)j^. :*:ig^#-e«. mwii(Dm^ ^mi ^mfxm^ir^:itf)^h^o 
ti!>mm^t^^^^xh^o ^mmx}t. -^^z^y'y^yT.a^^/-^^ -^^^^v^ 

^f^y7^;A>vxh^xi:>^m'^mxh^:Ltt>mm^ti^^o 
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. ■ ?^Jto«l-i3V^T tin:. ±m^mi:^mi^^^^^\ tb^. ^f^x 

10 Ks (^il^fi^ cDNA. ADNAiDipJ&DNA. mRNA<DJ:5 

roT^^yt'yK y^>^o-r'f>'s i^t5^>'/N'j5^Sr*5j:t;J7'a7"::ri5^y:^/ 
:^ti:ifX'h\)n^o 0i^\^<n. ^W-l^^n. mm. (DNA^fcJiRNA) * 

f^. ^/i^DNA^fcJ^icDNA. fc5V^^*P C R>& if mioT-a-J^^tv/tD 
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i/^txj/ hW:/y ixa >'&#t^fflv^5;li:^-J;<P^ ^<^J:55fe33<y 

20 5|50DNA^@^ft;Ufc7^/W^ — trfflV^T. 0. 7 — 1. OM(^NaCl# 
6 S'pT^N'fl^^y iJ^Vif-^-i^a >:^tTofc^, 0. 1 ~ 2^gift^<7) S S 
C (saline-sodium citrate) ( l^lt-^O S S C 

^om^f*. 15 0 mM ^i:'fb•:^ h y a. 15 mM hV 

r Cloning 2nd ed,. Current Protocols 
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in Molecular Biology, Supplement 1—3 
8 s DNA Cloning l:Core Techniques, A P 
ractical Approach, Second Edition, Ox 
ford University Press (1995) ^0^^#tC|BS 

s^^^t^mm^^^^^^o ^^^^ ^ y :^^m^j:^ v^^ ui^f- kj t ttx 

. $ \m^\^ < 9 5 %S;J::<^>tBl^tt^'^-t-S y ^ iJ^ V:^^ K^^tf r 

la^d ^ tp ^ ^ K ^ ^ -5 ^5 :e IJI ^ ^ ^ tT. Jfc V \ 

i:%9 055iJ^-f V:^^KftOx J; 9|g^*U< 1 0 V:^^ 
25 K:S:(?5x 1 5 (OW^-f^y^^ ^^f- Y^(0. 2 0 (OW^-^^^ l^^^ F 



4 0 (Dj^m-r^^^ Ks^^^ 5 0 (D^m-t^^^ y^(o^ i^mu 
$f * u < 9 0 9 5 %^nnMwmW'^'^'^'^o 

^'flb.(Z>^i^4^^ia^'i=^-i^l±ii"-^^^^5o UTI^x BLAST 

(Altschul et al., J. Mo I.Biol. 215:403-. 
41 0 (1990 ))^ FASTA (Pearson & Lipman, Pr 
DC. Natl. Acad. Sci., USA 85:2444-2 448 (1 
9 8 8))x Smith and Wa t e r ma nife (Sm i t h and W 
a t e rman, J . Mo 1 . B 1 o 1. . 1 4 7 : 1 9 5 - 1 9 7 ( 1 9 8 D). 
*5 J;t;^N eedl eman an d Wu n s c h?fe (Needleman 
and Wuns c h, J. Mo 1. Bi ol. 48:443-453 (19 
7 0)) fjtfc'dS^lf bH?>d5^tT/bl-^S^HJ^JiV\ u-Cf*^ 

(•^^^t3TWT5^*fe^)s PCR*3j:t5 in s i t u W::/y ^-Y-^- 



36 



V]}>i^a^'yhti:0kW] omVi. 0. 00 1 5M mt-^hV ^J^. 0. 0 0 
1 5M tJ'^xi/^-^-f y 6 5~6 S'C^ *lfcf*0. 0 1 5M ^it-)- h 

U e^A, 0. 0 0 1 5M ^:y^>mi-hV^J^.iSXX^5 0% :^/V'Ar5Ks 

brock et al., Molecular Cloning:A Lab 
oratory MaiiuaKm2Bg.Cold Spring Harb 
or Labor atoryCC old Spring Harbor, N, 
Y. 1 9 8 9) ; *3j:t5An d e r s o n et a 1.^ Nucleic A 
10 cid Hybridizationta Practical appro 
ach> IV. IRL Press Limited (Oxford, Eng 
land), L i m i t e d. Ox f o r d, E n g 1 a n d 

\%^^y^mT)V^%^^. 0. i%:^y e:=^/i'f T^y K^. O. lyotn^y:/ 

h y ^7 A, 0 . 1 % v/i-^Ksm-^ hy^^A (NaDods o\-^tz.n. S D 

20 S). F i c o 1 K Denha r d t^l^.^^^H^tL^^i^^J^^^^DNA 
A/if p H^te"efc5o Anderson et al.. Nucleic 



37 



Acid Hybridization:a Practical Appr 
o a c h. ^4^. IRL Press LimitedCOxford, E 
n g 1 and) ^^^(D^lto 

Tm (X) =8 1. 5 + 16. 6 (log [N a +]) +0. 4 1 (%G+C) 
- 6 0 0 /N - 0 . 7 2 (%si^/VAT ^ K) 
Air-C% Nf4. )l^^^fl^~mm<^^^X^^ . [Na+] y^^zf])^^ 

6o 5^ KliiMUTs ^i%^-i5c 

p^-^-y^) \z.n\^xmi'c-r^m<i^ir^o 

0kWi (Omit.^ 0. 0 15M m<b-:^by!>A. 0. 0 0 1 5M 
h V 5 0~6 5°C. *fc{±0. 0 1 5M mti- V )) C^A. 0.001 

5M iJ^ctV^^b y e^A. *3J:TJ«2 oyo^jN/V-AT^. b\ 3 7 — 5 O'X^Xh^o 
mtX^X. 0. 0 15M -^fy 5 O'CcD fcfi^gf In;;?: h y >- 

m#tc<to-CS^^tb5o '^J;t»5.. 0. 0 15M ■^by>A'l':^>' (*J/VA 

38 



h^o est) (pu^-f^^v^^) -e(^i5fci^l2:*3V''^-^^f*- 

5 ^2 0:5?:J^ W:^^K^-CO:^y =?^tJ^ l^^^KT'o — >^^-•oV^r^ IM N 

Tm= (locOA-T:^lClo% 2*t:) + ( 1 0(^G- C^&S*|-|^ot 4*0 
Jc<J;oTli^.$tti5o ''ji^s, 6x>^:n:/^-:^by t^A:^ (SSC) lc:*5tt6-^ 
h P lM-T?fcS (Suggs^x Development 

10 al Biology Using Purified Genes^683 
Br own^SitJ^Fox {M) (19 8 1) ^^^f^- fc)o 

^^^^:J^^>^>'. b^V^jKif— ^^^l«<^^^^^t>u<^i77^5^^>'^ 
12. 14. 16. lSfj:}£(DmmM^W-''^t.fM^(D^^¥h^^t^PCR 

(BSA) ; 5 0 OmM y >'^•:^^y 1>A (Na POJ ; ImM . EDTA ; 

4 2t:cQ?a^-t? 7% sDs^-^tf/^-r:/y i?''f-^-v3>'^«?i^. is^xf- 

20 ;2^K6^l3:2 X S S C (6 0 OmM NaCl;60mM Vj^-^ b y 

A);. 50^(^0. 1% SDS%-^tfa^^«?^l-J:-:>'C^a$tT.5®:^hy 

T/^:/5: V (B S A) ; 5 0 OmM VyM-rhVt7J>> (Na PO4) ; 1 5%:^^ 
/^AT^K;lmM EDTA; 7% SDS ^^t^^^4 V ^-^ "^—^^ 
25 3i^i^®?i^> *3j:TJ«2|s:®6t)l:^5 O^CiT)! XS SC (3 0 OmM NaCl;3 
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1 vjiiL^r/v:/?; (b s a) ; 2 o o mM y :^m.-r b y e^ i^ (n a p o 

4); 1 syoJ^N/V-AT^ K ; ImM EDTA; 7%SDStr-^tfW-/y 
if— ^3 *5j;tJ^:*:®6^lc:6 5°C<Z)0. 5XSSC(150mM N. 

a C 1 ; 1 5 mM ^3^^^"^ h y A) ; 0 . 1 % S D S ^-^tf1^#-M«?^ 

la^ij *s ^ fc fita«6^ j^ct . <i^f^<th8 (Dmm-r (omm 

. 1 1> 9 o?5tJ^i-?) ^ i^:^^ K«<^x J; !P 0* U < ft^J^^ji < 1 0 ©S^i" 
K^gO, ^Pf3:< ti>l 2(Dmmir^^^ \^:^^VM(D, i>3fe< t%.l 3(DW^ 
ttil 5 -5^^ l^^^ Kft<^N ii^^«^< i^'^sZ O055g^i-6p?^ V:^^ 



^^j; < 9 v;^-^ J: I) U< 1 o Oj^j^-rs 

^ 1/:^^ Kft<^^ 1 7 (^Sl^-rS^i^ V:^^ KS<^. 1 8 (Dj^mt^^^ 

Kfto>. 1 9 (Di^Wrf-^^ ^ ^^'f' K*<Z)s 2 0 (D31ig-rs:5? ^ i^:^^ Fft 
05. 2 5 <0^m-t^y^^ ^^'^ K*(^. 3 0 (O'&mrt'^^^ ^^^'^ K;S:0. 4 

0* U< 9 0 %i(^nf^. 9 5 %1=@I^J^e^^miH^iJd5-^*tb5o ^^7^ i: 

/£o-Ct>«J;< =»>'t:''3L— i?:/t3^7A (^jx.l^s LASERGENE, Pr i 
mer Select, DNAS tar) ^ffiV>X^ToT t> J;V\ ;iOj;5^Ji:/ 
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^^mJ^^S-a-iilt'^^^ (MHO fcJ;5^lili;iov>T/£J^^-efc5r 

^/ma^©'fe5' r<DffiMti4fc. r^n^^^j 

(^J;5 5&T5:/^d^b5^j;«?> f^^6«Jl3if*6>5fe< fc%6o, 70. so, 90.. 

tb5o Geysenfe, Proc. Natl. Acad. S.ci. U 

SA 8 1:3 9 9 8 (1 9 84) (Blf:S(^^TCJ!l»-*5ttS^^Mtt^ 

.7 0 8, 8 7 1-^ (^mo^t^f-T'SrP^b. ^\.X^^^\z.^'^-r^tL^ 
(O^W) '» ^iiXf-G e y s e n bMo lecular I mmu n o 1 o g y 

..2 3:7 0 9 (1 9 8 6) (Bf^<D^^$:^c:^UTi^V^^f^^4^:t-r?>-<:7•^ 
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r^ym(D^^(DMm^^^^-^h^. ^3^*u,<i*^ ;i(^sa^ijfi. i!^^.&<i:t>4 
T5:/m. J;t)^^u<«5T^/^x er^y'M. 7T5:/m. sr^/m. 
9T5:y^. lor^/m.. i5r^/m. 20T^/m. 25T^ym(D^ 
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m(om.mm-t^ -^^;l^^5>»"^m^?)^i^■cv^e (Ky t e. j^s^tj^Do o 

little, R. F. J.Mol.Biol. 157 (l):105-132, 
1 9 8 2)o ym<7>j^7K6^ttS^t^ ^U^iJ^>'^-^^®<^-f^«itl-*-^U 

{+4. 5) ; (+4. 2) ; n^i^^- (+3. 8) ; 7^::^/V'T7 = >' 

(+2. 8) ; ^^^y^^^^/^^:^^'^ 5) ; (+ 1 . 9) ; T 

sy.^Vi^^^ (-0. 4);;^^;*-=^^ (-0. 7);-feyi^(- 
0. 8) ; VVzrvyr^ (-0. 9) ; v^- (- 1.. a) ; :7'Ta y :/ (-1. 
6) ; fcx^i^^- (-3. 2) ; (-3. 5) ; ^/i-^^^ (-3. 

5) ; r;=^/'?7=3^^^ (-3. 5);Tx/^7df>' (-3. 5):yi^>'(-3. 
9) ;*5j;UtT/V=3f=^>' (-4. 5)). TfeSo- 



(D^^fiT^y m«^^^:*5v^-c> m^mnm^± 2 isA^-cfes t ^mt, u < . 
^s^^:»•^^;l*3v^Tail?§tb6o >l^H#fFll4, 5 5 4, 1 0 i-i-iciiam^tL 

>' (+3. 0) ; y.i^:^ (+3. 0) ;.t;^/-?7^>^M (+3. o±i) : 

(+3. o±i) ;-fey V (+0. 3) ; T;^^^•7=¥v (+o. 2) ; ^/v 

^ 5;^^ (4-0. 2) ; i/y iX^ (0) ; (-0. 4) ; T'n p >' (-0. 

5 ± 1) ; T'7=^^^ (-0. 5) ; t^^^^x (-0. .5) ; (-1. 
0) ; 7*-^:*-:=^^ (- 1 . 3);^^y>'(-l. 5) ; (- 1 . 8) ; 

yn^ix^^(-i. 8) ; (-2. 3) ; :7i«ic^/vT7^:^ (- 2 . 5); 

*3j;t;5hy :/h:7T>' (-3. 4)„ T ^ /mmm<Dm.7k^i^m^^v^^^i^ 

^m#l-43V^T^^t*fc5 : 7:x^;l'Ty=V (Ph e^fcfiF) UUU^fc 
^iUUCovfi^V (Le u^fcfiL) UUA, UUG. CUU, CUC, CU 
A*fcf*CUG-r yn^t/'X (I 1 et.1ti1iil) AUU, AUC^fcf^AUA 
^^:^-=>' (Me t*fc}±M) AUG/^y^- (V a 1 *fcf*V) GUU, GU 
C. GUA, GUG-tyv (Ser*fcfiS) UCU, UCC, UGA, UC 
G, AGU, AGG^py^-^ (Pro*l/tf*P) CCU, CCC, CCA, C 



CGP^U:^=^:y iThx-^tci-iT) ACU, ACC, ACA, ACGT'7=^l^ 
(Al a^fc»*A) GCU, GCG, GC A, GCC'5^nV>' (Ty r4/cfi 
Y) VAV^tci±VAC\iy^'f-i^:^ (Hi s^fc^H) C AU^^hfiC AC iJ^ 
/Vi5'5:>' (Gln^fcfiQ) C AA^fcJiC AGT:^/-«7=af >' . (A s n^lfef^i 
N) AAU^fct^AACy i;?^^ (Lys*;fctiK) AAA^fcfiAAGT;^/'? 
V^l^^ (As p^fcliD) GAU«fcf*GAC:J^;V:5^^>'^ (G 1 u^^h^ 
E) GAA^fc{i:GAGv'::^T-l'>: (Cys*fc«C) VGU^fcaVGCT 
;i.^=.^^ (Arg^/cftR) CGU, CGC, CGA, CGG, AGA, AG 
C^Vi^-y (Gly*:fef:iG) GGU^fcf*GGC*ytttGGA^fc{:iGGG 
S^Jh^K^- UAA, UAG^fc:{*UGA ^ felZl. #5t05DNAlB^iJ^'f^tl|i 

(^m • ^#^) 

fj:hm^^fhh(omn. m^JitF (ab') 2*3i-a«F 
-</V:^-=3s.iXi5^-if. a;5f7J{^ bi^^J^-- ^J^^^x iJi^^^'^^-lirl^ytttmmx.tz: 



:i(Dmmiii^s ±^m^n-:fV:^'$^^^i:hXfKF sih^^. F (ab') 

e ,r *3i:U«Mi Istein, Nature256:495 (1 97 5)) -^It. 
i^^<D^^ m^\t. Buokhln Vitro 1 8:3 7 7 (1 9 8 2)) 

y Ti;i^-^ufc^ v/^^K-e:fe^{tiU ii^P^fc^u ^x^xmm i^iit^'^'^ 

. \z.^s]:,x\^<^f>^<ox^fi:))i^y<m ■^-^^mx^.^x^x^-mm.^mm-r^o 
(i-75jt?-^i-'<T(Dfiifiufcj3^im^jia) ^^^^^^—^umtm-^-^^ 

7^§g5^*je:i3VN"C r^ilj (antigen) J;oT#^e^ 
ic^-a-Stb^a^i^f^SW^V^Po :^|c0^^«^;l*5V^■r r:fe^MJ (immuno 
g e n) t\^. ^m#^6^^fe^JS#^^C6 y V/N-^^li'fbSrli^&b^^m 

(at^-?^^m 
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^^^^^ ■^—S t\-i. SKxD^y V':t-^KiB^J^S6*)<^i^l!a'^^^A^ 

m^s Wimmm. mmmm. m^^lm^. Wimmw^i:'a^mmmmj:i^(7y^^n 

fcv^5„ 5J^fc:J^ CI— =^>'^-<^^— f^fflS'N ^IJIS^^fB^^lg 

l2:|BS^H5S:ife (IRl^f^s S amb r o o k t&W) 12115^^ ^^TV^5o 

48 



'^'—hl^Xit. pcDNAS pBlue 
scr ipt-SK (+/'-). P GEM-T. pEF-BOS. pEGFP^ 
pHAT. pUC 1 8^ p FT-DEST™4 2 GATEWAY (I n v i t 

r o g e n) if ^a^^ll^ $^5o 

W}^mj^^\^^ir^U^^-^^ ^ — tX^XYi. p cDNA I/Am.p> pcD 
NAI. pCDMS (V^-r3^t>>'•^-=^->J:?>T|T|R). pAGElO? [i|#5B.¥3 
-229 (Invitrogen)> p AGE 103 [J. Biochem., 
1 0 1, 1 3 0 7 (1-9 8 7)]x p AMo. pAMoA [J. Biol.-Ch 
em., 2 6 8, 2 2 7 8 2-2 2 78 7 (1 9 9 3)]. •^!>;^^^Jl&l>^/>^ 
(Murine Stem Cell V i r u s ) (MS C V) ^^:^-:5v^^l^ 
Vn^y(;UP^m.B^^^ pEF — BOS\ p E GF P if^^-^J^^tb^o 
Uf^mmz.nir^mM^^^^ — tVXi'i. pPCVICEn4HPT. p 
CGN1 54 8. PCGN1 5 49. pBI221. p B I 1 2 1 if d^^Jf 

:^lgJNa*^^:*3V^T ^^ — ^^—-^—l t\i. m'^^M.B'^(D^ >^y<^W^='— 
}f^r^mi^(^~f^i^^W:V. DNA;&SmRNAlc^^$^5l^(^)te^¥<P^^s 

mz. m-^ vxm.m^<D^^^i^Bm^:^i^-r ^ti(>^^hnx\r^^o 
—•^ii^^^vx^^^ifk^^M&mnxh^o ufc^asox. :^mMm\^i^^^x 

^o^-i5^-(^M^J*. m5ti5^W'?^W='-m^(Z>Sl:i^^y>'Oj: 

2 k b p uP^(Dmi^x^^ t i}^^\^(ox. DN A^^iTffl yyv ^:^T^ 



49 



MM^;5^b±eiEJ^ 2 k b p &.[H\z.^^'r^o 

$tb5t><?5-efe?)^ m^^. Ausube l F. A. b^(1988). Cu 
rrent Protocols in Molecular Biolog 
y.Wi leys New Y o r k ^ N Y ; S a m b r o o k J b ( 1 .9 8 
7)Molecular Clonin.g:A Laboratory Ma 
nual, 2nd E d . *5 iU^^cD^H-JK, C o 1 d Spring Ha 
rbor Laboratory Press, Cold Spring H 
arbor. NY. SUflfr^S^^^ [^^^mT^&^^m^m^^i ^±^fc. 1 



^fflv^;55^£fe7^^:^*)s y 3^:7 31^5^3 i/ife. x'L^ain:?'^:^ Mfe [Proc. N 

atl. Acad. Sc.i. USA, 84, 1 929 (1978)]. mkV 'f' 
C J . B a c t e r i o 1 ., 1 5 3, 1 6 3 (1 9 8 3)3. Proc. 
Natl. Acad. S c i . USA,: 75, 1929 (1 97 8) IBifeO:^ 

d^il^tf btl/. Effectene Trans fection Re 

agent (cat. no. 3 0 14 2 5, Q i a g e n, CA), Trans 
F a s t TM Trans, fection Reagent (E2431, P 
romega,WI), TfxTM-2 0 Reagent (E 2 3 9 1, Pr 
omega, WI), S ji p e r F e c t Transfection Rea 
gent (30 1305, Qiagen, CA), PolyFect Tran 
sfection Reagent (301105, Qiagen, CA), L 
ipofectAMINE 200 0 Reagent (.1 1 6 6 8-0 1 9, 
I.nvitrogen corporation, C A), JetPEI (X4) 
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cone. (101-30, Polyplus-transfection, Fr 
a n c e) *3j;t;«E xG e n 5 0 0 (R 0 5 1 1 , Fermentas I 
nc, MD) tj:^7!}mifhfi^-d^'^ti^\^m^-^fi^^\ ;^^|S5«^^:^3V^T^*. 

(DMA mm.) mmm. t.fc\mm-^ m^^^^^<^n(Dm^\-±. *^ 
mn. urn. mA^ii^(om!i^^i£<o±'^w^(D±^t.fc\t—u (m 

^^J^^flJI^i U-C(:is Escherichia Serratia^xBa 
cillusMx Brevibacteriu mM. Corynebacte 
r i u m^x Microbacteriu m^x Pseudomonas Mti: 
E\^m-r:bmm±mmm. m^f£: Escherichia col.i XL 
i— Blucx Escherichia coli XL2 — Blue^ Es 
c h e r i c h i a coli Dllltm^^t\^^o feSV^^ts ^^mXU.. 
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y Ky if/vwisi^ii&x t vsifD-^^aSs hbtsgs? (#pbH6 3-2 

.9 9). vmmi^mjkm^i^^mif^^tti-^^^o -^e^;^- ^rcn--^^ 

a: UT«> p s 2 0. NSOJfe^. 9 y h • ^ain-- r^l&fc UTf*YB 2/ 
Ofj:t\ \ihf^]^WmMt\^XnU-EK2 9 3 (AT C C : C R L- 1 5 7 

mm^tVXncqS-U COS- 7. t>^J®*S^a&t*2:UT»:iHCT- 
15. fc b#^^«MSK-N-SH. SK-N-SH-5Y. 

'^>'m. ^v^. ^^yn. =^vn. T^-i'm. ^vntj:i£(DU^(Dmm, 
r;^ttij ^tcn r^sj -B^J^tri. mRNA<Dsy^43j;t;5^^^6^aa^;^ 

H^o :fe^^6«JS!l5e?^&^:UT(t. ^J^J^. n^-YiS^'- 
^l^^ |.^^y^5EL I S A^; R I A?fe..^^^{4^^x e^:^;5^t5^:^>^t3i/ h 

:^m.mmm^mti:t'mm^fi^^ elisa 

oV^T^i:. (5til%fciS. mmiimm rDNA-^-f^nT.Wi::tffPCR^fej) 
Hli2:<tEm§^TVN5o >^t3 7"^XTV-1'^^10V^T«. Nat Genet. 
2 0 0 2 Dec; 32 S u p P 1 = 5 2 6 - 3 2 ^^l#^§3^•rv^6o ft^ 
^^^m<^5>W^fe^bTf*. ±J£l-*n;t-C. RT-PCR. RACEfe. SSC 



Pfe> ^fe^etl%?fex two-hybr i.dix;^xA, ^ hV2mmti:lfi)^m 

0 0 2) >^^^i;iiam$:^T*5t)> :^I5:PJ^*^^l*5v^-c^^^(^)la^^:ii-'<■c## 

a y bfe. ,p CR?fe3^iif<^)5^^^^!^#6«jao^;^&t:'^tp^^o5ifJ^i;^^&l- J; 
^/^*fc^*mRNA^'^;^-e<^>^m*^5^t^rafe5v^^iM^!>-f-s h -^w^-t^. 
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f^. ^|^^S^{c:*5V^-Cj^^(^fi^^^liiJ:oTS!l^i~Sr tiiSTft § (Mole.c 



ular Cloning. Current Protocols i:^mB^ 

^^^^^ mK.\t. ^m. n^ti:if) f)^mm^th^^^-y h^\^^ :>o ^-^^ 
■i:oK^m-t^^p^^nm-r^nmm^m.^x\r^^^tf)^mmxh^o ^<^j; 

CD-ROM. CD-R. yV^^^zTf^f . DVD-ROM. MD. ^ 

f^W ■ 

01/13150 (Ludwig Inst. Cancer Res.) {JlfB^ 
■^f\.X\^^o ^m^ff^^, 8 7 3, 1 9 1-i^ (Wa g n e r et al.) 

ntfLSJi^^-R-^^^^DNAt^-^r^ i7 u4 lyi:^zt,^'yBl^\t^X^X^hifhfc. 



^j^Jis M. Ma.rkkulabs Rev. Reprod., 1, 97-106 
(1996); R. T. WallbJ. Dairy Sci..80, 2213 
-2 224 (1997); J. C. Da Iton^ Adv. Exp. Med. 
Biol.; 4 1 1, 41 9-4 28 ( 1 9 9 7) ; *5 ittJ^H. Lubonb^ 
Transfus.Med. Rev., 10, 1 3 1-143 (1996) >fc if 

(Es) mi^(onnmm^^'^\^ti'^'7i^:^i^:^^y^ uy^rt^h. / 

VleiJ: ESMl-^AU. G4 1 8 *5 J:-a?:^>'i^:J' n tVK^:j^^5ETT'51 
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5o s-a-'^^y^fet^fi. Bsm^(Dmtmm^^^^\^fc^8^BMomt^^ 

5 ^"^!>:^i:iE1t-^!>^^^ia$-*S^ESiBJiS<Z)^^^t!:^^ 

25 r e - 1 o (on^mmmuy^m:^^^^-r^m^tmn $^^Tv^5o .c r 
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it:Z'^n. Cr 1 o x PSB^iJ (3 4 bp) ^mM^\^mm\^X. 

^^^^5iaifei::^A$tT.> •^rOjftfe^^dSft^Kll-^^^/ AJr(;i#A^^5t. 

.P5£6:/ti?)CO::)^?fe-e$>S (Stanford WL., et al., Natu 
re. Genetics 2:756-768 (2001 ))„ S^—^'hvixT' 

A#Jnv'^-:^/Vfc <T>m^ 1 a c Z i: n e o t (0'Wk^^M.^=^-X^^ i3 - g e 

Ufci^— >- b 7 y Zf^i^ E S ilBlJiaiC^A G 4 1 8 "CJimi-^ i . 

6„ 
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iT^b^>';^3Ky'>-^*H7>^;^i^^ = 5'tJ^^'^J t>-e#6o w<D 
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B^^Mh7V;^:^°>^>'>^ibt/{:: (i i) < t ^> 1 0(^iX^^^,-Y>-fP 

h7v;:^3K:/vBB^ij (TP) h^i^;^:^?-^—!^^^^ (SB) ^M:J^^-t-S 

l^U TG F P tr^E^^i: \^X[Hm^-^t^ h 7 ^;^/H:/:^@a^!j; (TP) ^^-T 
^ft^h^-yP^^-^—^mmi' (SB) lEr^U/^V^^ife (£jLT. TTP^ifej i:VN 

r h7>';^:^if-ifat'e^^ (sb) ^m-t^t^h^yi^:^^ 



^:fc;5S-e#e (Zambrowicz.et al.JNature, 392: 
608*611 (1998);Gossler et al. iScience, 
244:463 — 4 6 5 (1989);Skall.nes, WC. e-fca 1 • ; 
Genes Dev. 6:903*918 (1992);Friedrich, 
10 G. etaLJGenes Dev. 5:1513-1523 (1 9 91))o 
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ffiV^Sr.i:d5-t?^§ (G. Luo et al.;Nature Geneti 
cs, 26: 424*429 (2000 ))o {i-U. ^^J^jtB 1 o omatfe^/ 
y^T!j7 (N. Ch e s t e r et al.;Gen 

es and Dev.:, 1 2:3 38 2-3 3 9 3 ( 1 9 9 8)). ~#S 

mmj^^:^mx-^f£\f^-^mm^ib^o ^r-c. ^i^^mmm^fi. b i oomat^ 

^O^m^i 5 6ltJ'j:-=r!>;^§r t e t OFFcDiXJ^T^A (CT, 

Bondet al.;Science, 289:1942 — 1946 (200 
0)) SrfflV^Tf^l^'^'-efe5 msmm)o Bloom^m^it.T>l^A^V:» — 
if^ri— Kb^ -^rc^t^tt^iiSjJ^^-t-^ s i s t e r chromatid e 
xchange (SCE) iJ^M^H'Os m^K%ii<D c h r oma t i dt(D^m 
t>&wSo t^&oT. B 1 o omm.m'J'^^l^^^^t. 4^f*:(^^^B-Cmm;t 

So 

^\ZVX^< t (A. Kigtner et al.Proc. Natl.A 
cad. Scie. USA, 93:10933-10938 (1996)) T — 

:it7!)ix^^o mm^mm^^m^MA't^i^it. .m:^it^. ^u^h (p e i 

. y l^U^^t. U'—^':f/V':a.:=:.-y h (T e t r a c y c lin regulata 
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% o^i^^^^ < 3&:^o 7 A 5 ^: ^5 prig 5 o <^ ^ 
^>';^i?ai^5/i5^^i^l*. 5t^^^^tgW^i-43V>T. #^3^cfc«^^^MSr^A 

Pro c. Natl. Acad.Sci. USA, vol. 95:1 
0769-10773, 199 8 IdfE^^ J; 9 Mm^i^n^ 

^-/xD^m-mm-ims^thtc^Mi^ixs. 5x1 o-mxim-^^i?^^<^i^ 
i^tmiibx^\f\ ^iv\mvx. :^^m\^i:^m^x(Dh'7>p^^y^^>^m^^ 
mk\tmMm\^i^^^xi-ti^'^^:^^4:2%. GFPm.^^m'^-^^^'pM 



5 E^^Mmh^>':^^y>'h^^^i'i^^%^^m.hv^^:^^^^>^£hmz. (i i) 
m^^J:mj^^'^f^^^\^h^^(Oi:.^fi: r®-=?T>;^j ;^s#^^^, 

15 mm<t^—^x^^-r^:iti>^x^. m.m^mm<Dmm$:mi^x^m^\z.n^ 
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^^m^m\f^tLm^. mmm.^'^(o^mt^ '^—'r/\^x'h^itif>. m\t.mmtc 

m-r^^tnix^^o mf^> ^h^(ommmm^^U(Dh''f—tvxmx.h 

fi^m^tvx^ mw-mzimmm^. 'hm. ^m. mm. wm. nm.. 
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hv>:^'^z,^=^iy^^^(Oipm^^'^^Xi'ii^f^. ^Si^fpms, 4 64, 7 
6 4#^# ; ^H#fiFl|5, 4 8 7, 9 9 2 -^^Jit^ ; ^|l#ft^|| 5 , 6 2 7, 
0 5 9#^# ; «I#M2 0 0 1 -5 4 3 3 7#43f^ ; Go s s 1 e r , A. e t 
al. (1 9 8 9), Science 244, 4 6 3 — 4 6 5 : Wu r s t , 
5 W. et al. (1995), Genetics 139, 889-899; 
Zambrowicz^ B. P. et al. (1 9 9 8), Nature 3 
92, 608 — eilProc. Natl. Acad. Sci. USA, Vo 
1. 86, 8932-8935, 19 8 9; Nature, Vol. 342, 
4 35-438, 1989; W^IE^, Uj:*:?!^^. mg^^^SUflfr J^IT 5t 

10 fe^^x^/N V K:^ ^ ^mm 3 mi (1 9 9 9^. m±^±^n) 239 

dve> 2 5 6M: nnm- (1 9 9 5) ^i^^^SUW ^-:^-i^i^-^y' ^ y^- 
^UTJt^ ntSilbti (^J;trf. •^^;^s.'i'5C> ^=i. 7y 1^/K :^i5'. 
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^"9-^. ^^vij^ ^^^"7. t7-rti:}£)^ m^\s.. 

^^tb?^j;v^ -^J^f^. f-zi'- e^v- b:^;'^;?, ^5?. 

e^f-'^^ 75'^^ *fctt^NAy<.i?-^-efet>v J:>9$fi£u< j:i. .-^e^ 

^Ofn«^UT«. #!l;tf^0:*:Bts =ri^t;«7y. fctfc^l^*,. 

:i&llOiSiai: UTf^H Tetep;.Basmati> IRS^ M^^^i^f)^^ 
mM-^i^^h^-^^^o ^i#^^:m•T?^^'fev^PS«p. lt*^Ji. fiffefr. *tife^ 
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y( :^J^(D^^(DMt UTfi^ OryzaxHordenunis Seca 1 
5 Scccharumx Echinochloa^ ^fcti Z e a (CPi-^^^JdS 
Wfe^> -fi^a^fi. 'I';^. Ad^, ten, ^13=1 V. M>^u=i 

0*U<t*. ^:^3^^ti^-efeS„ $b{;i0*U<}^. -r^t?fc«5#5o 

) tvxmm\^tij^M^\'^0o ^mmi^is\,^x^m^irh^. ri^haT^^ 

— J ^ UTfix -CHJ^tix Mo 1 o n e y Murine Leuk 
emi.a Virus (MML V)^ Mu r i n e Stem Cell Vi 
rus (MSCV) ^^:^i-5v^fcWh^t>^/^;;?.^^^^:^^^— fj:^*;ds^lf b 

0^b<}*, Uh^^4/^^:^^^^'-t\^Xi-t. pGen-x pMSCV^fc 
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:*:§gJ^^^^:*5V^T^ffi§tb§^■a- ri?-i/>7S'':7' (&)J tit. n^(Dmfl^ 

it. ^ip—>'h'7y^^^^—i M^^^(om^m'^i!^^\^m7<vx. 

I^^^^TP ^ fcJis-e^^o U/c^SoT. *^?g-c-}*. ::<^J: 5^i^— ^^75' 
15 ;2^5^^«i;i*3VNT ri;?-vb7 5^7'^^^5'— J hit. Mm±^i^^^(Om.-R 

20 X *:^c{* (2) iJ'-^^i-^i-'^— i5^— 5t'&^<^=''- KIB^> *5 

(1) *5J:tJ« (2) (7)M;^<^DNAia>?!lSr^tf^^^— lis^lf 
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^mgtJl^SV^T^fflfST'n^—t^r-^ 1^X«. MC IT'n^— , RN 

A pol I I :7'n^->5^-/iif^S^lf ^tL5^5^tbb}-PS^^fb^.CV\ 

(PYF4 4.1) ^^i!>m\f^ti^t^'tfl^KmM^tl^J:\f\ 

:^m^K:f5\^^xmm^fi^:^y''7^.:^h'-r-m.mtvxi-±. -^^y^hp r t 
.:*:5giSl»^c^3v^-cM^$^5 ru:a?-i$r^j ^^^fcti rw2K-^-j ate 

■fe:^/Vh7:>;^:7 3i7— ^ (CAT)s ^ -;^/V^r2=:$^— ^ (GUS). j3 - 
V^^y—"^. /v^^-7=^=7—^.^V—>'^%^l^^<^W (GFP). 

$-:ffy^ Yi^^—'^W^'^ (1 a c z). T;v-^V^:^yT^—^^U'=f: C 

72 



jt-fe^^^s ^ — ^l/;^^^^i"^:^:iit>l=^^-^^^^ (Joyner, 
A. L. ed.''Gene Targeting, .2"* edition" (O 
X f o r d lin i versity Press, 200 0) ^#^<^wi:)o 

g^^l?t^ffiV^T^T5 -e^Hx-fi. Joyner, A. L. ed.'Gen 

e Targeting, 2'"' edition"(Oxford Unive 
rsity Press, 2 0 0 0 ) lC|a«$H^:;^?&T'tf 5 ^1 ^^"et 5o 



^ft. ^t5:33j;Uf5SWt2:iifc>55tfe-^o|^^. ^81*3 J;U^#^4^^^i- 

S::^;a5-e^5 (^Jx.fi^.Ka iserb. 1995 fEukeryotic 
transposable, elements as tools to s 
tudy gene structure and functi. onj M 
10 obile Genetic Elements, IRL Press, pp. 

6 9-1 0 0); 3) mW. ^t!543 j:tmW^lifii5i-5te^^tP 

iH^^I<Z>l^5^^ ¥-ll*3j;tJ«^©|^^-t-5;ifcdS-e#5 m^\S.^ And e r s o 
nfe. 1996, Mol. Mar. Biol. Biotech., 5, 105 — 

1 1 3)o — 'e3J^^:*5V^T. 2^^ig<^:3^ife^3j:TJ«v;^xAjiii®at'e^^A-=r!>x^. 

^(Dmmm^m'f- (tnf) J^jtif3a5^tfbtb^:&5^^e>i;:i^^^tb3fcv\ 
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;t}^GenBank. DDBJ^ EMB L^^:l*3V^-Ctfe^U A^t?#5o 
U^p^^ ])—^iy^ir minify. ^tci-im^(ommd^^-:fKM-r^WM(0^:^y< 

\tl. ^^n^—P^ (kb) ~5^5. 0 k b<^ b7>':^3^<>^>^^iffi.3i.tf<OlJl^lJ 
M$^T*5»9. mar i ne r V =7 1 3 kb*"COb^>';^ 



0* UV^^^fe?^:^^c:ioV^T. :*:|S5i<^:^^5>^^tt. ma^^a-fe-?^^:!- Ki" 

>-X/Ky^^fiT c 1/ma r i n e r Ml;iJli-S„ iK^S^eiSi-S b ^ >'x^J!K 

lee ping Beaut y^^ti^ ^(^ h 7 >':^sK>^>'ft, :*:e^Jlffl# 
.ibRTHliiigM^HS^O^ -SfcfiMi^fc^A^ns^ h7>';=^>t?:/>'t;if^ltiRr 



tb/j:v\ 0*u<«. :^^mt^n^t'r^^^it. ^%Wi^ m^y£. -^^t.^ 

15 a:ds-t?t5o 

20 Slic^^®^c::33V^T. ^^PJti. b ^ Ki-^^mSB^'J^^i- 
$4^TV^:5. 3t^^;«/'fe$' b^*i#^-r5o -^Tn ±.3^ 



11 



j£§^fj;V\ atis-^- coifed, ^f?. ^m=S:lltRi-^^^*^#* 

mmtmA^^it ttac a gXAj fe5v^^* Ft Ac t gTAj iv>5ia?'J 
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fcfcu. ■t<^j;5 JfeSB^J^*^ ^w^n^^m^^\f^xmm^xh^:Lt-Am-^ 
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i 6ti <7)5t^^^ J: o T^lb U# ^ o 

J^j^atfe^m^m^fit^) SrffiVNTfT5rtd5-T?ts, ^5it^lS^^:*3V^T^7:^ 
nmi^t^^^W^^ mx.U. DNA) ^7«^/Hb;65^^$|^;^^v^j;9^^:^!3 
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10 T?fc^<. 

20 ^^$^-c*5«9> ^^i^w\^is^^xn^(om^^m^^xn^z.hi)^x^^o 
zLfh-^fz.. ^^^mK^\^xn^<r>w^-%:m'^-'xmM-r^^hti^x^ ho 

25 ^^li^JS-f-S r t ii'^X^ 5o 
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<D=¥i/ h^^#^-rSo ^^l"C. ^(^^i/ hT?J*, A. h^^-^^JsKy^-^^*- K 

it. ^m^^^ fz.it :i^Mmm\^x-^xAJim\z.j^m-r^^t7i}^x^^o * 
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m m 

m^^^^. S i gma (S t. L o u i s, USA), U^U. B:2^)x 

■:fxi=t—'^^m(om^wM^n^<^^^xw^^^xmM-t/^ i: 
f\.h\z.^hm.^-^f\^^^<^x\tfsi^\ 

84 



HyB o n d • T<i-¥ir^ xil^ ^f- (Am e r sham) \zM'\^f^o EG 
FPfSr-^tPp CX • 

EGEP(Okabe M. et al.. FEES Lett. 407, 3 

13-9 (199 7)) (DO. 7kb E c o R m;tSr b 7 

TJ^^Sfci^^^^S^j'i:^^ (J. S amb r o o k et a 1 . BtTtU) ( 1 9 8 9)) 
^tcibic^ T4 /l^'DNA(Dy<:y K^B ioimaging syst emtrffl 

V ^ X h 7 :^ ^° i^' <z> =3 tf E s ^J9& ^ n — V 121 * § y / D 

PCR^^ 

: TgTP-2L, 5' -AC AC AGGAAAC AG CT ATG 
ACCATGATTACG-3' (iai?IJ##7) *3 J^TJ^T g T P - 1 U, 5' - 
GACCGCTTCCTCGTGCTTTACGGTATC - 3' (iB^OS^ 
6)o.^'7'7H'"^— ^MinpTT a n s CX-GFP : Ne o (7) I R/D 
R (R) *5J:TJ«IR/DR (L) (^^iil(-'et»i-5o PCRJi. HotSta 
r T a q s y s t e m (Q i a g e n) ^fflV\ iei>T<D^#Tl-=fTofc : 

9 5t:i55^. 5 0i^-1'^5^/^ (9 4^15>. 5 9*015^. 7 2*01^). ^^Vn 
T-*^X5m-t? 7 2 ^ 1 0 ^(D 1 /V 

GFP5tfe^^l-Mb-C (EGFP-IU, 5' -C ACGCTGGTGAC 
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CAGCCTGACCTA3' *5 j;T^E G F P - 1 L, 5' -CTTGATG 
CCGTTCTCTGCTTGTCG-3') i3J:tJ5 

SB f^i^:^i^'-^f-Hl-T (SB-2U, 5' — TCCTAGAGATG 
AACGTACTTTGGT-3' ^XXJ^SBlh, 5' — ATCCAGAM 
AATTTTCCTTGCTCATG-3')o 

U3 1 3 b pjSiTJ^SB h^i^^^i^— VtcBiU4 6 6 b p-efco:/ho h^^-:^ 

^5/ >'<DmmM.^U^'^<D':f7 ly^-y^mnvi. WB&o i 5 is: p C RitiPiUfci 

(Ivicz,Z.et al.,Cell 9 1 , 5 0 1 - 1 0 ( 1 9 9 7))o 
P CR^«^fi^^ J^ — ^^— i5'^*3«ttJ^AB I 3 7 3A DNAiB^J^;^^ 
(Appplied Biosystems) ^IBV>TE^BB^'J^^l^^ei„ 

. GFP^m<^sy^ 

m±^^<D'^'^ ^<^^<^^^'^^^^- tt*)lilGFP -specified 

Filter (^y s*) ^JsJzt^^ry :y^<p^^%m^m^^ 

.^v^-tx 4 0(^{^^T?^3t3t^^m^f 5„ m^mjiGFPismtr^-rs-^e^ 

h7>'P^7Ky>'DNA (pTr ansCX-EGFP ; neo, Hor i e 
et al., 2001.Proc Natl Acad Sci U S 
A. ;98:9l91-6)^^Ss.sI CpGp«^7— ^ (New E n g 
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land B i o 1 a b s : 5 OmM N a C 1 , 1 0 mMT r i s -H C 1 , 
pH7.9.10mM MgClg. ImM DTT. 160aiM SAM^O. 
2U/ai 1 S s s I) ;SrffiV^Tfe^^='C^6;<'5^/^^bbT*3V^feo ;^^Mtp 

5 xn^tco 

l^i^^ ■^^:^m^iSLmMf!^ (MEL^lfe. J. Mol, Biol. 292: 
7 7 9 — 7 8 5, 1 9 9 9) h ^ >';^^y i^DN A t Sleeping B 
e a u t y (SB)'. ^^W^ (PCMV-SBx P. Racket t^drj;!? 
A#) t ^ t>l-^AU;/i:o ^flSd^^ (DNe a s y Tissue Kit, 
10 QIAGEN) ^ffiV^X:^DNA^^6ffiU^ "T'y ^ K^jJ' 

— ^^V^-CPCR (TgTP-lU. TgTP-2L (t&ttic^ia^'J)) ^=ffV\ 

m.^ m\^Rf!^-tm:L<>tim'^\^i^B^fi^ 3 5 sb popcRmt^tr^fflufco 

15 i^^^M^ia 1 a lil^-fo 

mzLti:^f;i, 04'> CAGfi. CAG7°n^— ^^Ux EGFPf^^-fe^ 
^i^Vx"?^||^^U p AtiJ^y A-N-iqix^-^^^vSr^-ro Lf^felR/DRSr 

25 
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(PB S 1 8 5) ^mm\^. S s s I CpG^^^—- ^l-iO 

r eU^^^'^MB^^^^ — ^^ ■m\^^.<D 1 o X Fm^omi^y^^ ^ti-^^ 
iy^mmt^'f- 1 ^;v^y^ i^l^^-i — if ©It-aTft^-^ (H Y T K) 

L6sE. E. Bouhassir. a, J.Mol. Biol. 292:77 
9-785, 199 9) \zMX\^-k.. C r 6^^^;^^^^^- J: 9 ^^7;^ ^ Ki: 

S B mWMm^^X D W USJi&SrllJlIgM 1 {cilB^o J: 5 i-^f oT P C R 
(CLitJ^^mUfCo ^^-f^ia2 alC^i-o ^la-et*. 

1 o X P$|S^?lr:^Us e*3j:TJ«;J^W<Z)^fiP CR7'7-<-^'-'^:^-t~o C 
M V CM V y t3 ^ — ^ — Sr^-f-o 
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2. 5M3f*. RL5E^5fe<D;^^Mt:h7>';^:^y>'Sr#XbfciiBJ3a^T'fc!9> 
^u-'-ySNl. 5N2. R L 5 ^Mb b 7 V;:^:^^^:^ 

'/l^^m^AX^tc.mBM^^'i'o 6NlJi. RL 6 ft5^0^p{^/Hbb7>'^^ 
-C^ Cr e- 1 o xPSr:ft-Ufcim«l;^d5jEU<^io:fe;itd5^$tu:feo 

^(D^^^^m 2 c l^:^i-o ^^fiv ^ ^/Wb^^fe^JPS^^H pall. N e 
w England Biolabs) SrfflV^fc1?"»f Vl^^n b^^^=jTofCo 

|IJfel?>l2-e^t3ibf:i}NBJi&t^lilSB^'fifc^^ (PCMV-SB. P. Hack 
e t t. U. o f M i n n e s o t ^^AU .4 8 B^F^^l^l'^* 

/ ADNA^SrlHlllXUfCo A<Z)|lIi|Xf*x y/^ttW'^^/ b (DNeasy T 
issue K i t, Q I AGEN) ^fflV^T^fof^:o n e s t e d PGR 
l;iJ:oT b^>';^3^>^>'<^^9 WU^^mu/co #»*^le:MUTl OIH^P 
CRKj;S^=fTofco 1st PCRH143VNT1 M gO'J^/i^DNA^^lClffl 

1-1) TgTP-iu (ia^ij#-^6) 

89 



1- 2) TgTP-2L (iB?iJ#-^7) 

2- 1) TgTP-2U (TCTATCGCCTTCTTGACGAGTTC 
TTCTGAG ; SE??tl#-^8) (2nd PCR;nested PCR) 
2-2) TgTP-3L (CAAGCGCGCAATTAACCCTCACT 

5 AAAGG ; SB^!l#-§-9) (2nd PGR; nested PGR) 

r.033^m#^tt;/tl*5iS|-(Ol iz 1 ^n e s t e d P CRpm^t UTffiV>T 

^(omm^n^tio ^:^T^-^=ii^vti—;v (Nc) tbT. ^mjii^wo^/ 
it^(DMmmmK±^ (.^p^<thiomu±) i.x\,^^:iti>mhi>^Kti:^ 

10- fd. 



\^1to :i<Dmm:^^^&<T\^mm^^-to Xhol^^n- (pROSAiSgeo 
*5l5) SrE c oR I -B amH I m)i (p T r a n s CX-GFP) tm^ir 

20 Ti^x^y/ A05t^d^f^|F15ls:b7ix7'Mh^>'^:^>^>'^#AU. T^/m 

^ - g e o (pRO.SAiSgeo (G e n e s &D e v 
elopment 5:1513-1523, 1 9 9 1 ) d^lSmU^ 
&^®G 418 (Genet icin, Invitrogen) iJl^btrfttt 

25 1114 a m*3ttSB&-^f*> S A : TtJ^-feT'^—v j5 - g e o : jS - 
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^pi^^^— l.^y^T'^l.y i/^^i/:/;S:S s s I Cp G^^^— ^"C^ 

s B m^^^ tfhK-^ ;^Ki4^iBjia (E s mm (R I E s ms^. 

A, Na g y) iJl^AU^bo ^Am> G4 1 8 Jil JloT 7 0 f^M^^ffofCo 
7« iJ^/— =^-^1^ (Nakarai Tesque, M^. 0*) 
5 ^-feUlfeo 

G4 1 8m^='^=^-*^±M-\^X\f^^:Lt7!)mm\^tCo 
10 tJ^-oT. •^^'^^Al-jtUTj^^MbdS^^^M^l- 
15 fco -^mz.^^^}^. |life{f!l4-C#yhES^il&^J0S^l3:fi'^>i2.^..-=etb^^ 
20 (||»!|6 : ?c^l-*3tt^W 

25 ^i;L±#^^s::fc3&5^liE$tt;^o 
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IkK. mMmi\^iS^^X^mi^tiSBm(Dftt>^\^T c l/ma r i n e r 
otbT^ Tel (T^'-fei/t^a >'#-^X0 1 0 0 5) ^ffiV^T^ MMM 

y,i/3 >'#-^Z 2 9 0 9 8) S^ffiV^Tll^i^?al~3 irPmoHf^Sr^TofCo CI 

:^^mi't. !>0ffm:^(Dm.mKi:-ox<D^^<Dm.m7!)m^^ri^^%xh^:it 
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1. Y7>'p^:^-^i^^=^-h*ir!^'mmmm^^-r^. mm^mtm^^'^'rj 

5. ttilB h7Vy<L^y>'ftT c i/ma r i n e Tmi^M-T^. ft*:«ll- 

6. t^lB h7:/:^33<>^>'J*S leeping Beaut y ^"^tf ^ 



8. iJI-jfe^-fe^^^^i^l^t-^A-rSl^felci^ffl^tb^. lt^:®ll3:|B^<^^ 



y bo 

1 5. buIBt^ ii>?'^< cGia?|J^-^3^tsc^^l*5v^T#^-^§. 

1 6, H&iah^i^^^^yii/fiDNAM-CfcS.M^^l 4lC|Bf£<OX:J'iJ'— o 
1 7. ti!^V9'y:^^':^>\'^T c 1/ma r i n e r^lilMi"^^ It^^l 

94 



18. tS|Bf7i^;^3^<>^>'t*S leeping Beaut y ^^t^. It^ 

2 2. t&la«^*^ mWiMo^M^^t^. »^^2 ofciB%(^-<:j^i5^-o 



5 |»^^ 2 6 lillB^^jNflJfeo 

2 8 . StilB h V 4^>^ ^^J*D N AMT' S ^ If:*^ 2 6 l;i|B«<D^WJ3S. 

2 9. tfrlBf7i^>^5j^^/>'«T c 1/ma r i n e r^{;iJli"5. It^^2 
10 6 lJ:|E^<^^B&o 

3 0. ttflBh^VJ^sKi^VttS leeping Beaut y Sr-^tf x 
^26 l2:|am<^^il^o 

• 15 3 .1. t&IBm<^3t^^Ji^ tfrlB h 7 >';^7K>^>'l3:f^«J^tfel-i^^^ 

3 2 . ^5|€5t'&^ Sr^g^rt \zM7<r. iz.^m ^fi^. If:^^ 2 6 ic:|B«fe 
20 (^Mo 

25 
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3 6. hvi^:^^^^>^=^-\^-r^mm.mn. :^i:-c^m^(D^^^^=x--v 

5 

3 7. BiflB^ '^^/Wbtt. ^Pf3:<t%>^ CG@a>?^J(;I33^t5C^;l*5V^T#^Ei-6^ 
it^^ 3 6 IClS^t^milo 

3 8. t5iaf9i^;=^:^^y>'JtDNAM-efoS. »:^3®3 6Ul|B^<DJ^„ 

10 

3 9 . c 1/ma r i n e ra^CJS-f-S. It:^:®3 

4 0. tulBh7V;^7lNV>'{±S 1 e e p i n g B e a u t y ^-^tf ^ It^ 
15 6 (C|B^<7)mifeo 

20 

4 3. ttrlEmmfis X=^^i^a^^-^tf. lt^3S4 2(ClB«omiifeo 

25 

4 4. mmmf^i. m%WimWm^^t^. lt^:®4,2lz:|B«©^o 
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4 9. flirlSf7>';^:^>^>'f*T c l/ma r i n e rMJlUS-f-Sx lt^^4 

5 0. tfrlS f^>':^:^^>^:^fiS leeping Beaut y ^-^tf . 

3S4 6^^:|B^<^)^^fe„ 

5 4. «iFlB^«^li. Jf o-^^^-^tPs lt^:®4 6 \Z.'mm.(0±iho 
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5 8. m^^m-t. m%W}m^^t^. m^ms eKmm(7>:^mo 
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6 2. nm^mt. },f<>mm^^t^> m^:® 5 9 i;iib^(^;^^&. 
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^ m m 

10 6i^;as-e#5o 
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QQ 
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QQ 
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@5A 

CJLUSTAL W (1.81) Multiple Sequence Alignments 



l: 
2: 
3: 
4: 
5: 
6: 



X01005 
Z29098 
Z29102 
U11641 
mi 652 
L486&5 



Sequence 
Sequence 
Sequence 
Sequence 
Sequence 
Sequence 
Sequence 
Sequence 
Start of 
Al igning. . 
Sequences 
Sequences 
Sequences 
Sequences 

Sequences 

Sequences 

Sequences 

Sequences 

Sequences 

Sequences 

Sequences 

Sequences 

Sequences 

Sequences 

Sequences 

Guide tree 

Start of Multtp 



type explicitly set to 
format is Pearson 



1610 
1773 
1717 
1263 
1296 
1455 



Pairwise alignments 



(5 

(3 

(V 

(3 

(4 

(1 

(3 

C4 

(1 

(2 

(1 

(2 

(1 

C2 

(2 



DNA 

bp 
bp 
bp 
bp 
bp 
bp 



6) 


Al igned. 


Score: 


3 


4) Aligned. 


Score: 


3 


2) 


Al igned. 


Score : 


9 


5) 


Al igned. 


Score : 


3 


5) 


Al igned. 


Score: 


95 


3) 


Al igned. 


Score: 


9 


6) 


A I igned. 


Score: 


10 


:6) 


Al igned. 


Score : 


3 


:4) 


Al igned- 


Score : 


1 


:3) Aligned. 


Score: 


99 


:5) 


Al igned. 


Score: 


3 


:4) 


Al igned. 


Score: 


3 


:6) 


Al igned. 


Score : 


2 


:5) 


Al igned. 


Score: 


3 


:6) 


Al igned. 


Score : 


10 




f i le created: 


I 



le Alignment 



There are 5 groups 
Aligning... 
Group 1: Sequences: 
Group 2: 
Group 3: 
Group 4: 
Group 5 ". 



Sequences : 
Sequences : 
6 



2 
4 



Score: 3261 3 
De I ayed 
Delayed 
Score: 22721 
Score: 12095 



Sequence : 6 Score : 1 307 1 
Sequence : 1 Score : 1 2960 
Aligranent Score 47622 

CLUSTAL-A I i gnment file created [o I usta Iw. a I n j 
CLUSTAL W (1.81) multiple sequence alignment 



Z29098 
Z29102 
U11641 
U11652 
L48685 
X01005 



C6A6CCCCAA0CACTATTAATTCGAACAGCAT6TTTTTTT 



TGCAGT6CGCAATGTTTAAC 
^TAAC 



Z29098 
Z29102 
U11641 
U11652 



ACACTATATTATCAATACTACTAAAGATAACAGATACCAATGCATTTCGTCTCAAAGAGA 
AGACTATATTATCAATACTACTAAA6ATAACACATACCAAT6CATTTCGTCTCAAA6AGA 
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HISB 

L48685 ^ ■■ CA6TTGAAQT0— eOAAe 

X01005 — ■■ CAfiTGCTGOCCAAAAAaA 



Z29098 
Z29102 
U11641 
U11652 
L4B685 
X01005 



ATTTTATTCTCTTCACGACGAAAAAAAAAeTTTTGCTCTATTTCCMCAACAACAAAAAT 
ATTTTATTCTCTTCACGACeAAAAAAAAAGTrnGCTCTATTTCCAACAACAACAAAAAT 



TTTACATACACTTAAGTTGGAGTCAnAAA- 
TATCCA— CTTTTG6TTTTTT6TGTGTAA— 



-ACTCGTTTTTCAACTACACCACAAAT 
— CTTTTTTCTGAAGCATCCATTTGAC 



Z29098 
Z29102 
U11641 
U11652 
L48685 
X01005 



ATGAGTAATTTATTGAAACGGTTTGCTTAAGA6ATAAGAAAAAAGTGACCACTATTAATT 
AT6A6TAATTTATTCAAAC6QTTT6CTTAAGA6ATAA6AAAAAAGT6ACCACTATTAATT 

AACATeT 

: ^ATTAOaT 



TTC— TT6TTAA— CAAACyW^T- 



-AGTTTTG6CAA6TCAGTTAGGACATCTA0TT 



TT6 ^AATTTTTCCGTGTQCATAAAGCGAAATGTTACGCAAATTTGCGGACGAA-ACAT 

* * 



CGAACGC6QCGTAAGCTTACCTTAATCTCAAQAAGA6CAAAACAAAA6CAACTAATGTAA 
CGAACGCG6CGTAA60TTACCTTAATCTCAAGAAGAGGAAAACAAAAGCAACTAAT6TAA 

T66CTG ATAA6TCC-CC66TTT6ACAC TA6TATTAAATGCA- 

TG6CTQ ^ATAAGTCC-CCGGTGTaACACATAGATGGCQTCGCTAGTATTAAATGGA^ 

T6TGCATGACACAA6T CATTTTTCCAACAATT6T TTACAGACAGATTATTTCA 

TACATGAmTCGATTTmCTGAAmTAmCAATTn-nGATTTmCQTTTTTCC 

Z29098 CGGAATCATTATCTAGTTATGATCTGCAAATAAT GTCACAATACAGCAT6CAAAAA 

Z291 02 C66AATCATTATCTAGTTAT6ATCT6CAAATAAT GTCACAATACAGCATGCAAAAA 

U1 1 641 TATTATTTTTATATA66ACCAACCTTCAAATGATTCGTGTCAAAATTTGACGTC 

U1 1 652 TATTATTTTTATATAQTACCAACCTTCAAATGATTC6TGTCAAAATTTGACGTCT6TAAQ 

L48685 CTTATAATTCACTGTATCACAATT— CCAGTGG QTCA6AAGTTTACATACA 

X01 005 AATTrrCAmTTTTTmGAATTATCAATAAAACGCACTCTGTrTGTTGCACTGG ^A 

Z29098 AATTTTAGATTGCTGCA— GATCAGTAGAAGTmeCAACGATGGTTCGTGGTAAACCTA 

Z29102 AATTTTAGATTGCTGCA— 6ATCAGTA6AAGTTTA6CAACGAT6QTTC6T6GTAAACCTA 

U11641 — AATTAGTTTGTQAGA GCAACTTTTGTTATTGTGAAGAAAA 

U 1 1 652 TCAATTAGTTT6TGA6ATAGAGCGTCTTTT 6TGAAGCAACTTTTGTTATT6TBAAAAAAA 

L48685 CTAAGTTGACTGTG CCTTTAAA CAGCTTGGAAAATTCCAG— AAAAT6A 

X01005 TTTGTTTGGnOATAAAT-— TATTTTTAA6GTATGGTAAAATCT6TTGG6TGTAAAAATC 

*ik sfc ale 4aie dkdk 

Z29098 TTTCTAAAG ^AAATCAGAGTATTGATTAGGGATTATTTTAAATCTGGAAAG 

Z29102 TTTCTAAAG ^AAATGAGAGTATTGATTAGGGATTATTTTAAATCTGGAAAG 

U11641 TGGAAAAAATTTCAnTCGAATTTCGTGTTTTGATAAAATACTGTTTTCTGAAGGGAAAA 

U1 1 652 TGGAAAAAA ^AGGAATTTCQTGTTTTGATAAAATACTGTTTTCTGAAGGGAAAA 

L48685 T6TCAT66C ^TTTAGAAGCTTC-TGATASACTAATTGACATCATTTGAQ 

X01 005 TTTOCTTGG • ^ACGTCAAGAAAGCCATTQTAG-CTGGCTTCGAACAAGGAAT 

Z29098 ACACTTACGGAQATAASCAAeCAATTAAATTTGCCTAAGTCGTCTGTGCATGGQQTGAT- 

Z291 02 ACACTTAC6GA6ATAAGCAAGCAATTAAATTTGCCTAAGTCGTCTGTGCATGGGGTGAT- 

U1 1 641 AA ^TGCGGTGG-AAGCAAAAAGTTGGCTTGATAATGAGTTTCCGGACTCTGCCCCAA- 

U1 1 652 AA TACAGTG&-AA6CAAAAACTTGGCTTGATAATGAGTTTCC6GACTCT6CCCGA6- 

L48685 TCAATT— 6GAG6T6TACCTGTGGATQTATTT CAA6GCCTACCTTCA-AA06CA6T- 

X01 005 ACCCACGAAAAGCTCGCQCTGCAAAnCAACGTTCTCCGTCGACTATTTGGAAAGTAATC 



Z29098 
Z29102 
U11641 
U11652 
L48685 
X01005 
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@5C 



Z29098 
Z29102 
U11641 
U11652 
L48685 
X01005 



Z29098 
Z29102 
U11641 
U11652 
L48685 
X01005 



Z29098 
Z29102 
U11641 
mi 652 
L48685 
X01005 



Z29098 
Z29102 
U11641 
U11652 
L48685 
X01005 



Z29098 
Z29102 
U11641 
U11652 
L48685 
X01005 



Z29098 
Z29102 
U11641 
U11652 
L48685 
X01005 



Z29098 
Z29102 
U11641 
U11652 
L48685 
X01005 



AGAAATTTTCAAAAAA-AAT6GBAATATTfiAAAATAA-CA— TT6CGAATAGAGGCC6AA 
ACAAATTTTCAAAAAA-AATGGGAATATTGAAAATAA-CA— TTGCGAATAGAGGCCGAA 
GGAAATCAATAATAATTGATTeBTATGCAAAATTCAAGCQ—AGGTGAAATGAGCACGGA 
GGAAATCAACAATAATTGATTeBTATGCAAAATTCAABCG— TGGTBAAATGAGCACGGA 
GCCTCTTTGCTTQACATAATG66AAAATCAAAAGAAATCAGCCAACACCATGG6ACCACQ 
AAGAAGTACCAAACTGAG6T6A6TTC6AAAAATATTATTTTTTAATAATAAATGTTTAGA 

iti * ** * * 

CATCAGCAA ^TAACACCCCGCGACAAAAGACAA-CTGGCCAAAATTGTTAAGGCTGAT 

CATCAGCAA ^TAACACCCCGCGACAAAAGACAA-CTGBCCAAAATTGTTAAGGCTGAT 

6GACG6TGA ^ACGCA6TG6ACGCCCGAAAG-A6-GT66TTACC6ACGAAAA 

GGACGGTGA ACGCAGTGGAC6CCCGAAAG-AG-GT6GTTACC6ACGAAAA 



CA6CCGTCA TACCGCTCAGGAATGA6ACGCATTCT6TCTCCTAGAGATAAA 

AATCC6TCGGTTT6A6AATCTC6CCC6GCAGG0CT-C6AGT6ACAACCCATAG6ATG6AT 

* * * * 



CGTCGCCAATCTTTGAQAAATTTGQCTTCTAAGTGGTCGCA- 
CQTCGCCAATCrrTQAGAAATTTGGCTTCTAAGTGGTCGCA- 



-GCAATTGGCAAAACT 
-GCAATT66CAAAACT 



CATCAAAAAAATCCACAAAAT 6ATTTTGAAT6ACCGTAAAAT6AAGTT6ATC6AGAT 

CATCAAAAAAATCCACAAAAT GATTTTGAATGACC6TAAAATGAAGTT6ATCGAGAT 

CAT-ACTGTGGTQCGAAAAGT GCAAATCAATCCCAGAACGACAGCAAASGACCT 

UAI AUit.iuuiuuu«««« -AGAGAAGATCCGCATAG-GACCGCCACGGATAT 

4: * * * * * 



C6C-AACATCCTCCGATCAGCA- 



6TCAAGC6AGAGT66AC6CGACAAATTAAAAAQTAT TGGATAT6G TTTTTA TAAAGT 

GTCAAGC6A6AGTGGACGC6ACAAATTAAAAAGTAT ^TGGATATGGTTTTTATAAAGT 

AACAAAH3GCCTTAAACATATCAAA— GGAAC6TGT ^TGGTCATATCATTCATCAA— 

AGCAGA-GGCCTTAAAGATATGAAA— G6AACGT6T ^TGGTCATATCATTCATCAA— 

TGTGAAH3ATGCTG6AGAAAACAG6TAT6AATGTTTCTATATCCACAGTAAAAAC6AGTC 
-TCAAATGATTATAAGnCTCCAAATGAACCTQTAC CAAGTAAAC6AACT6TTC6TC 

ATGTTTTGTTATTACCTGT6CATCGTACCCAATAACTTACTC6TAATCTTACTCGTAGGC 
AT6TTTT6TTATTACCTGTGCATC6TACCCAATAACTTACTCGTAATCTTACTCGTAGGC 
-TATTTGGATAT-GCGGAAGCTCTGTGCAAAATGGGTGCCGCGCeAACTCACAT-TTGAC 
-TATTTGGATAT-GCGGAAGCTCTGTGCAAAATGGGTGCCGCGCeAGCTCACAT-TTGAC 
CTATATC6ACATAACCTGAAAG6C-KJ6GTCAGCAAGGAA6AAGCCA— CTGGTCCAAAAC 
GACGTTTACAGCAAGCAGGACTACACGGACGA-AAGCCAGTCAAGAAACCGTTCATCAGT 

CAAGG-AAAAACGCTTGCTTACGGTTC6TGAAAAAAA6AA6C6TTTGGAATGGG— CTCG 
CAAGG-AAAAACCCTT6CTTAGGGTTCGTCAAAAAAAGAAGCGTTT6CAAT6G6— GTC6 

GAAAA-ACAACAAC6TGTTGAT6ATTCT GAGCGGT6TTTGGAGCTGT— TAAC 

CAAAA-ACAACAAG6T6TT6ATGATTGT GA6CGGTGTTTGCAGGTGT— TAAC 

GGGGATAAAAAAGCCAGACTACGGTTTGCAACTGGACATGGGGACAAATATGGTAGTTnr 
AAGAA-AAATCGGATGGCTCGAGTTGCGTGGGCAAAAGC-GCATCTrCGTTGGGGAOGTC 
***** * * 

GGAAAGGATGTCTTefiACTCAAAGGCAATGGGATAGGATCATATTCAGCGATGAAGCTAA 
6GAAAGGATGTGTT6GACTCAAAGGCAATG66ATACCATCATATTCAGG6AT6AAGGTAA 
TCGTAATACACCCGAGTTTTTCCGTCeATATG-TAACAATGGATGAAAGATGGCTCCATG 
TCGTAATACAGCCGAGTTTTTGCGTCGATATG-TGACAATGGATGAAACATGGCTCCATC 

TGGAGAAATGTCGTCTCTTGT6GTGTGATGAA AAAAAAATAGAACTATTT6GCCAT 

A6GAAT6GGCTAAACACATGTGGTCTGAC6AA-— AGCAAGTTCAATnGTTCGGGAGT 
* * * * 
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ATTTGATGTTA6T6TCGGC6ATACGAGAAAAC6C6TCATCCeTAAGAGGTCAGAAACATA 
ATTTGATGTTAGTGTCGGCGATACGA6AAAAGGCGTCATCC6TAA6AGGTGA6AAACATA 
ACTACyiCTCCT6A6TTCGATCAACyV6TCeGCTGA6TGGACA6CGA0C66T--- 6AACCGTC 
ACTACACTCCT6AQTCCAAACGiACAGTC66CT6AGTG6AGAG06ACC66T-H3AACC6TC 

AAT6ACCATCGTTAT— GTTT6GA66AAAAA6GGGGAGCTTGCAAGCC6 ^AAGATCA 

GATGGAAATTCCTG GGTACBTCQTCGTGTrGGGTCTAGGTACTGTCCAAAGTA 

Z29098 CCATAAAGACTGCCTTAAAAGAAGAACAAAGTTTCCTGCGAGCACTATGGTATGGGGATG 

7291 02 CCATAAAGACTGCCTTAAAAGAACAACAAAGTTTCCTGCGAGCACTATGGTATGGGGATG 

nil 641 TCC6AAG -CGTGGAAA6ACTCAAAA6TCCGGTG6CAAAGTAATGGCCTCTGTTTT 

U11652 TCCQAAG CQTGGAAAGACTCAAAAGTCCGCTGGCAAAGTAATGGCCTCTGTTTT 

L4868S CCATO CCAAGCGTGAAGCACQG666 ^TGGCAGCATGATGTTGTGGeGGTG 

X01005 TCAATGC CCAACC6TTAAGCAT6GA6G ^TGQGAGCGTCATGGTQTGGGGGTG 

Z29098 TAT6TCTGCCAAAG6ATTA66AAAACTT0ATTTCATT6AAGGGACAGTTAATGCT6AAAA 

229102 TATGTCTG0CAAAGGATTA6GAAAACTT0ATTTCATTGAAGGGACA6TTAAT6CT6AAAA 

U11641 TTGGAATGCGCATGQAATAATrnTATCQAnATCTTGAGAAGGAAAAAACCATCAACAQ 

Ul 1 652 TTTCGATGCGCATGGAATAATTTTTATCGAnATCTTGAGAAGGGAAAAACCATCAACAG 

L48685 0TTTGCTGCA6GAGGGACTGGTGCACTTCACAAAATAGAT66CATCAT6ACAAAG6AAAA 

X01005 CTTCACCAGCACTTCCATG6GCCCACTAA66A6AAT0CAAAGCATTATGGATC6TTTTCA 

Z29098 ATATATTAATATTTTACAA6ATAGTTTGTTGCCATCAATACCAAAACTATTAGATT6CGG 

Z29102 ATATATTAATATTTTACAA6ATAGTTTGTTGCCATCAATAC0AAAACTATCA6ATTGC6G 

Ul 1 641 TGACTATTATATGGCGTTATTGTAGCGTTTGAAGGTCGAAATCGCGaCAAAATGG 

Ul 1 652 ^TGACTATTATATGGCGTTATTGGAGCGTTTGAAGGTCGAAATCGCGGCAAAACQG 

L48685 TTATGTGGCTATATrGAAGCAACATCTCAAGACATOAGTCAGGAAGTTCAAGCTTGGTCA 

X01005 ATACGAAAACATCTTTGAAACTACAATGCGACCCTGGGCAGTTCAAAATGT66GCC6T6G 

** * * * 

Z29098 T6AATTCACTTTTCA6CAGQAC6GAGCATCATC6CAC ACAGCCAAGC6AA0CAAAA 

Z29102 T6AATTCACTTTTCAGCAGGAC66A6CATCATCGCAC ^AGAGCCAAGCGAACCAAAA 

U11641 CCCCATATGAA6AA6AAAAAAGTQTTGTTC6ACGAA6ACAAT6CACCGT6CGACAA 

U11652 CCCCATAT6AAGAAGAAAAAAGTGTTGTTCCACCAA6ACAACGCACCGT6CCACAA 

L48685 CAAAT6GGTCTTCCAAATGGACAAT6ACCTCAAGCAT ^ACTTCCAAAGTTGTGGCAA 

X01005 C TTCGTGTTTCAGCAG6ATAAC6ATCCTAAGCAT ^ACTTCTCTTCATGTGCGTT 

Z29098 ATTG6CTGCAATATAATCAAATG6AGGTTTTAGATTGGCCATCAAATA6TCCAGATCTAA 

Z291 02 ATTGGCTGCAATATAATCAAATGQAGeTTTTAGATTGGCCATCAAATAGTCCAGATGTAA 

Un641 QTCAGTAAGAAGGATGGCAAA ^AATTCATGAATIGGGCTrCGAATTGCTTCCCCACOC 

U11652 GTCATT6A6AACGAT66CAAA ^AATTCATGAATTGGGCTTCGAATTGCTTCCCCACCC 

L48685 AATGGCTTAAGGTCAACAAAGTCAAGGTATTGGAGTGGCCATCACAAAGCTCTGACGTCA 

X01005 GATeGTTTCAACGTCGTCATGTGCATTTGCTCGATTGGCCAAGTCAGTCTCOGGACTTGA 

GCCCAATTGAAAATAmGGTGQCTAATGAAAAACGAGCTT— C6AAAT— GA6CC-ACA 
60CCAATT6AAAATATTTG6TG6CTAATGAAAAACCA6CTT— C6AAAT— 6AGCC-ACA 

ACTATATTCTCCAGATCTGQCCGCCAGCGAATTTnCTTGT— TCTCA GACCT-CAA 

ACGQTATTCTCCAGATCT66CCCCCA6C6ACTTTTTCTTGT— TCTOA GACCT-CAA 

ATCCTATAGAAAGGAGGAATGAGCCAAAATTCACCCAACTTATTGTG6G— AAGCTTGT6 
ATCCAATAGAGCATTTGTQGGAAGAGTT66AAAGAC6TCTT6GAG6TATTCGGGGT-TCA 

Z29098 AAGGAATATtTCTGACTTGAAAATCAAGTTGCAAGAGATGTGGGACTCAATTTCTCAAGA 
2291 02 AA66AATATTTCTGACTTGAAAATCAAGTT6CAA6AGATGTGG6ACTCAATTTGTCAAGA 



229098 
229102 
U11641 
U11652 
L48685 
XOIOOS 
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U11641 
U11652 
L48685 
X01005 



Z29098 
Z29102 
U11641 
U11652 
L48685 
X01005 



AA6GGATGCTCGCAG6QAAAAAATTTGGCT6CAATGAA- 
AAG6-ATGCTCGCAGGQAAAAAATTTGGCT6CAATGAA- 
GAAGGCTACTCGAAATQTTTGACCCAAGTTAAACAAm- 



-GAGG 
-6A6G 



^AAAG 

AATGCAGAT60CAAATT0 ^AACCAGTTGGAAAACfiCTTGGAAAGCTATCCCCATGTCA 

* * • * • * 

GCATTGCAAAAATTTGTTAAGCTCAAT6CCAAAACGAGTTAAATGCGTAATGCA6GCCAA 
GCATT6CAAAAATTTGTTAAGCTCAATGCCAAAAC6AGTTAAATGCQTAATGCAGGCCAA 

TAATCGCC6AAAC ^TAAGGCCTATTTTGAGGCAAAACCGTAAGAQTACTA CCA 

TGATCGCCGAAAC ^TGAGGCCTATTTTGAGGCAAAACCGAAGGAQTACTA CCA 

GOAATGCTA CCAAATACTAATTGAGTGTATGTTAAOTTC-TGACCCA— CT6Q 

GTTATTCACAAGCTGATCGA-CTCGATGCCACGTCGTTQTCAAGCTGTTAnGATGCAAA 



229098 
2291 02 
□11641 
U11652 
L48685 
X01005 



GGGCGACGTTACACAATTCTAATATTAATTAAAnATTGTTTTAAGTATGATAGTAAATC 
GBGCGACGmCACAATTCTAATATTAATTAAATTATTGTTTTAAGTATGATAGTAAATC 
AAAT6GTATCAAAAAATTG6AAG6TCGTTATAATCGTG6TATC6CTGTTGA-AG6GGACT 
AAATGGTATCAAAAAATTGGAAGGTCGTTATAATCGTTaTATCGCTCTTGA-AGGGAACT 

GAATGtGATGAAAGAAATAAAAGCTGAAATGAATCATTCTCTCTACTATTATTCTG 

CGGATACGCGACAAAGTAnAAGCATAATTATGnGT— TTTTAAATCCAATTGC TC 



4c 4« 9iS 



* !tt * 



Z29098 
229102 
U11641 
U11652 
L48685 
X01005 



229098 
229102 
U11641 
U11652 
L48685 
X01005 



ACAmCGCCeCGTTCGAATTAATAGTGGTCACTTTTTTCTTATCTCTTAAGCAAACCST 
ACATTACGCCGCGTTCGAATTAATAGTGGTCACTTTTTTCTTATCTCTTAAGCAAAOCGT 
AT6TTGAATAATAA— AAACGAATTTTGACAAAAAA-TGTGTTTnCTTTQTTAQACCGQ 
ATGTT6AATAATAA— AAACGAATmCACAAAAAAATGTGTTTTTCTTTGTTAGACCGG 
ATATTTCACATTCTTAAAATAAA— GT6GTGA— TCCTAACTGACCTTAAGACAGG6AAT 
ATATTCCGGTACTT TAATTGTCArrTCCTTGCAACCTCGGTTTTTTCAATATTT 

nGAATAAATTACTCATATTmGTTGTTGTTGGAAATAGAGCAAAACTTTTTTTTTCGT 
nGAATAAATTACTCATATTTTTGTTGTTGTTGGAAATAGAGCAAAACI 1 1 Ml II IC6T 

— GGACTTATCACCCAACCTGTTA-^ 

— 6GACTTATCA6CCAACCTGTTA 

C— TTTACTC6GATTAAATGTCAG6AATTGTGAAAAAGTGAGTTTAAATGTATTT6— GC 
C ^TAGmnCGATTmTTGAATTmCTGAAGTTTTTTCAAAATCTGTTGAACAT 



229098 
229102 
U11641 
U11652 
L48685 
X01005 



C6TGAAGAGAATAAAATTCTCTTTGAGACGAAATGCATT6GTATGTGTTATCTTTAGTAG 
CGTGAAGAGAATAAAATTGTGTTT6AGACGAAATGCATTG6TATGTGTTATCTTTA6TAG 



TAAGGTGTATGTAAACTTCCGACTTCAACTG- 



TTTT6 ^ATBAATATTGTGTTTTTAGATTTTGTGAACACTGTGGTGAAGTTTCAAAACA 



229098 
229102 
U11641 
U11652 
L48685 
X01005 



TAnGATAATATAGTGTGTTAAACATTGCGCACTGCAAAAAAAACATGCTGTTCGAATTA 
TATTGATAATATAGTGTGTTAAACATTGCGCACTGCAAAAAAAACATGCTGnCGAATTA 



AAATAACCACTTA6AAAAAAGTTACACACAAAAAACCAAAA6TG6ATATCTTTTTG6CCA 



229098 
229102 
U11641 
U11652 



ATAQTGGTTGGGGCTCG 
ATAQTeQTTGGGGCTCQ 
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Iil5F 

L48685 

X01005 GCACT& 

( 
( 

XOl 005: 0.47463. 
( 

Ul 1641:0.02397, 
U1 1652: 0.01 879) 
:0. 47911) 
:0. 01531. 

( 

229098:0.00029. 
229102:0.00029) 
:0. 42978, 
L48685:0. 46683): 



SEQUENCE LISTING 

<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 
/ 

<120> Method and System for producing transgenic organisms 

<130> KJ004PCT 

<160> 14 

<17Q> Patent In version 3.2 

<210> 1 

<211> 1455 

<212> DNA 

<213> Taniolithys albonubes 

<300> 

. <308> L48685 

<309> 1996-05-31 

<313> (1)..(1455) 



<220> . 

<221> misc_feature 
<222> (1)..(1455) 

<223> /note=''Tcl-lil<e transposonVSB transposon 
<400> 1 

cagttgaagt cggaagttta catacactta agttggagtc attaaaactc gtttttcaac 
tacaccacaa atttottgtt aacaaacaat agttttggca agtcagttag gaoatctact 
ttgtgcatga cacaagtoat ttttccaaoa attgtttaca gaoagattat ttcacttata 
attcactgta tcacaattoc agtgggtcag aagtttacat acactaagtt gactgtgcct 



1/21 



ttaaacagct tggaaaattc cagaaaatga tgtcatggct ttagaagctt ctgatagact 300 

aattgacatc atttgagtca attggaggtg tacctgtgga tgtatttcaa ggcctacctt 360 

caaacgcagt gcctctttgc ttgacataat gggaaaatca aaagaaatca gccaacacca 420 

tgggaccacg cagccgtcat accgctcagg aatgagacgc attctgtctc ctagagataa 480 

acatactgtg gtgcgaaaag tgcaaatcaa tcccagaacg acagcaaagg accttgtgaa 540 

gatgctggag aaaacaggta tgaatgtttc tatatccaca gtaaaaacga gtcctatatc 600 

gacataacct gaaaggccgc tcagcaagga agaagccact gctccaaaac cgccataaaa 660 
aagccagact acggtttgca actgcacatg gggacaaata tggtactttt tggagaaatg 720 
tcctctcttc tggtctgatg aaaaaaaaat agaactattt ggccataatg accatcgtta 780 
tgtttggagg aaaaaggggg agcttgcaag ccgaagatca ccatcccaag cgtgaagcac 840 
gggggtggca gcatcatgtt gtgggggtgc tttgctgcag gagggactgg tgcacttcac 900 
aaaatagatg gcatcatgac aaaggaaaat tatgtggcta tattgaagca acatctcaag 960 

acatcagtca ggaagttcaa gcttggtcac aaatgggtct tccaaatgga caatgacctc 1020 

aagcatactt ccaaagttgt ggcaaaatgg cttaaggtca acaaagtcaa ggtattggag 1080 

tggccatcac aaagctctga cctcaatcct atagaaagga ggaatgagcc aaaattcacc 1140 
caacttattg tgggaagctt gtggaaggct actcgaaatg tttgacccaa gttaaacaat 1200 
ttaaaggcaa tgctaccaaa tactaattga gtgtatgtta acttctgacc cactgggaat 1260 
. gtgatgaaag aaataaaagc tgaaatgaat cattctctct actattattc tgatatttca 1320 

2/21 



cattcttaaa ataaagtggt gatcctaact gaccttaaga cagggaatct ttactcggat 
taaatgtcag gaattgtgaa aaagtgagtt taaatgtatt tggctaaggt gtatgtaaac 
ttccgacttc aactg 



<210> 2 

<211> 1023 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sleeping Beauty transposase 



<220> 

<221> CDS 
<222> (1)..(1023) 

<220> 

<221> raisc_feature 

<222> (1).. (1023) 

<223> Sleeping Beauty transposase 

<400> 2 

atg gga aaa tea aaa gaa ate age eaa gae etc aga aaa aaa att gta 
Met Gly Lys Ser Lys Glu lie Ser Gin Asp Leu Arg Lys Lys lie Val 
1 5 10 15 

gae etc cac aag tct ggt tea tec ttg gga gea att tec aaa cge ctg 96 
Asp Leu His Lys Ser Gly Ser Ser Leu Gly Ala lie Ser Lys Arg Leu 
20 25 30 

aaa gta cca cgt tea tct gta eaa aca ata gta cgc aag tat aaa cac 144 



1380 
1440 
1455 
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Lys Yal Pro Arg Ser Ser Val Gin Thr lie Val Arg Lys Tyr Lys His 
35 40 . 45 



cat ggg acc acg cag ccg tea tac cgc tea gga agg aga cgc gtt ctg 
His Gly Thr Thr Gin Pro Ser Tyr Arg Ser Gly Arg Arg Arg Val Leu 
50 55 60 

tot cot aga gat gaa cgt act ttg gtg cga aaa gtg caa ate aat ccc 
Ser Pro Arg Asp. Glu Arg Thr Leu Val Arg Lys Val Gin lie Asn Pro 
65 70 75 80 

aga aca aca gca aag gac ctt gtg aag atg ctg gag gaa aca ggt aca 
Arg Thr Thr Ala Lys Asp Leu Val Lys Met Leu Glu Glu Thr Gly Thr 
85 90 95 

aaa gta tct ata tec aca gta aaa cga gtc eta tat cga cat aac ctg 
Lys Val Ser lie Ser Thr Val Lys Arg Val Leu Tyr Arg His Asn Leu 
100 105 110 

aaa gge ego tea gea agg aag aag cea ctg etc eaa aac cga eat aag 
Lys Gly Arg Ser Ala Arg Lys Lys Pro Leu Leu Gin Asn Arg His Lys 
115 120 125 

aaa. gee aga eta egg ttt gea act gca eat ggg gae aaa gat egt act 
Lys Ala Arg Leu Arg Phe Ala Thr Ala His Gly Asp Lys Asp Arg Thr 
130 135 140 

ttt tgg aga aat gtc etc tgg tct gat gaa aca aaa ata gaa ctg ttt 
Phe Trp Arg Asn Val Leu trp Ser Asp Glu Thr Lys He Glu Leu Phe 
145 150 155 . . 160 

ggc cat aat gac cat egt tat gtt tgg agg aag aag ggg gag get tgc 
Gly His Asn Asp His Arg Tyr Val Trp Arg Lys Lys Gly Glu Ala Oys 
165 170 175 

aag ecg aag aac ace ate cea ace gtg aag cae ggg ggt gge age ate 

4X21 



Lys Pro Lys Asn Thr He Pro Thr Val Lys His Qly Gly Gly Ser Ne 
180 185 190 

atg ttg tgg ggg tgo ttt got gca gga ggg act ggt goa ott cac aaa 624 
Met Leu Trp Gly Cys Phe Ala Ala Gly Gly Thr Gly Ala Leu His Lys 
195 200 205 

ata gat ggc ate atg agg aag gaa aat tat gtg gat ata ttg aag caa 672 
lie Asp Gly He Met Arg Lys Glu Asn Tyr Val Asp He Leu Lys Gin 
210 215 220 

oat etc aag aca tea gtc agg aag tta aag ott ggt ego aaa tgg gtc 720 
His Leu Lys Thr Ser Val Arg Lys Leu Lys Leu Gly Arg Lys Trp Val 
225 230 235 240 

tto oaa atg gao aat gac oco aag oat aot too aaa gtt gtg gca aaa 768 
Phe Gin Met Asp Asn Asp Pro Lys His Thr Ser Lys Val Val Ala Lys 
245 250 255 

tgg ott aag gao aac aaa gtc aag gta ttg gag tgg oca tea oaa ago 816 
Trp Leu Lys Asp Asn Lys Val Lys Val Leu Glu Trp Pro Ser Gin Ser 
260 265 270 

cot gao etc aat cct ata gaa aat ttg tgg gca gaa ctg aaa aag cgt 864 
Pro Asp Leu Asn Pro He Glu Asn Leu Trp Ala Glu Leu Lys Lys Arg 
275 280 285 

gtg cga gca agg agg cct aca aac ctg act cag tta cac cag etc tgt 912 
Val Arg Ala Arg Arg Pro Thr Asn Leu Thr Gin Leu His Gin Leu Cys 
290 295 300 

cag gag gaa tgg gee aaa att cac cca act tat tgt ggg aag ott gtg 960 
Gin Glu Glu Trp Ala Lys He His Pro Thr Tyr Cys Gly Lys Leu Val 
305 310 315 320 

gaa ggc tao ocg aaa cgt ttg aco oaa gtt aaa caa ttt aaa ggc aat 1008 



5/21 



Glu 6ly Tyr Pro Lys Arg Leu Thr Gin Val Lys Gin Phe Lys Gly Asn 
325 330 335 



get acc aaa tac tag 
Ala Thr Lys Tyr 
340 



1023 



<210> 3 

<211> 340 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Sleeping Beauty transposase 

<400> 3 

Met Gly Lys Ser Lys Glu lie Ser Gin Asp Leu Arg Lys Lys Me Val 
1 5 10 15 



Asp. Leu His Lys Ser Gly Ser Ser Leu Gly Ala lie Ser Lys Arg Leu 
20 25 30 



Lys Val Pro Arg Ser Ser Val Gin Thr He Val Arg Lys Tyr Lys His 
35 40 45 



His Gly Thr Thr Gin Pro Ser Tyr Arg Ser Gly Arg Arg Arg Val Leu 
50 55 60 



Ser Pro Arg Asp Glu Arg Thr Leu Val Arg Lys Val Gin lie Asn Pro 
65 70 75 80 
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Arg Thr Thr Ala Lys Asp Leu Val Lys Met Leu Glu Glu Thr Gly Thr 
85 90 95 



Lys Val Ser He Ser Thr Val Lys Arg Val Leu Tyr Arg His Asn Leu 
100 105 110 



Lys Gly Arg Ser Ala Arg Lys Lys Pro Leu Leu Gin Asn Arg His Lys 
115 120 125 



Lys Ala Arg Leu Arg Phe Ala Thr Ala His Gly Asp Lys Asp Arg Thr 
130 135 140 



Phe Trp Arg Asn Val Leu Trp Ser Asp Glu Thr Lys lie Glu Leu Phe 
145 150 155 160 



Gly His Asn Asp His Arg Tyr Val Trp Arg Lys Lys Gly Glu Ala Cys 
165 170 175 



Lys Pro Lys Asn Thr lie Pro Thr Val Lys His Gly Gly Gly Ser lie 
180 185 190 



Met Leu Trp Gly Cys Phe Ala Ala Gly Gly Thr Gly Ala Leu His Lys 
195 200 205 



le Asp Gly Me Met Arg Lys Glu Asn Tyr Val Asp He Leu Lys Gin 
210 215 220 
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His Leu Lys Thr Ser Val Arg Lys Leu Lys Leu Gly Arg Lys Trp Val 
225 230 235 240 



Phe Gin Met Asp Asn Asp Pro Lys His Tlir Ser Lys Val Val Ala Lys 
245 250 255 



Trp Leu Lys Asp Asn Lys Val Lys Val Leu Glu Trp Pro Ser Gin Ser 
260 265 270 



Pro Asp Leu Asn Pro lie Glu Asn Leu Trp Ala Glu Leu Lys Lys Arg 
275 280 285 



Val Arg Ala Arg Arg Pro Thr Asn Leu Thr Gin Leu His Gin Leu Gys 
290 295 300 



Gin Glu Glu Trp Ala Lys lie His Pro Thr Tyr Gys Gly Lys Leu Val 
305 310 315 320 



Glu Gly Tyr. Pro Lys Arg Leu Thr Gin Val Lys Gin Phe Lys Gly Asn 
325 330 335 



Ala Thr Lys Tyr 
340 



<210> 4 
<211> 26 



8/^21 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Left outside sequence 
<400> 4 

gttgaagtcg gaagtttaca cttagg 



<210> 5 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Left inside sequence 

<400> 5 

ccagtgggtc agaagtttac atacactaag 



<210> 6 

<211> 27 

<212> DNA 

<213> Artificial Sequence; 

<220> 

<223> TgTP-IU 

<400> 6 

gaccgcttcc tcgtgcttta cggtatc 



<210> 7 
<211> 30 



<212> DNA 

<213> Artificial Sequence; 
<220> 

<223> TgTP-2L 
<400> 7 

acacaggaaa cagctatgac catgattacg 



<210> 8 

<211> 30 

<212> DNA 

<213> Artificial Sequence; 
<220> 

<223> TgTP-2U 

<400> 8 

tctatcgcct tcttgacgag ttcttctgag 



<210> 9 

<211> 28 

<212> DNA 

<213> Artificial Sequence; 

<22D> 

<223> TgTP-3L 

<400> 9 

caagcgcgca attaaccctc actaaagg 



<210> 10 
<211> 1610 



<212> DNA 

<213> Caenorhabdjtis elegans 
<300> 

<308> X01005 

<309> 2002-07-07 

<313> (1)..(1610) 



<220> 

<221 > m i sc_f eatu re 

<222> (1).. (1610) . ' . 

<223> Transposon=''Tcr 

<400> 10 

cagtgctggc caaaaagata tccacttttg gttttttgtg tgtaactttt ttctcaagca 60 

tccatttgac ttgaattttt ccgtgtgcat aaagcgaaat gttacgcaaa tttgcggacc 120 

aaacattaca tgattatcga ttttttctga attttatttc aattttttga ttttttcgtt 180 

tttccaattt tcattatttt ttttgaatta tcaataaaac gcactctgtt tgttgcactg 240 

gatttgtttg gttgataaat tatttttaag gtatggtaaa atctgttggg tgtaaaaatc 300 

tttccttgga cgtcaagaaa gccattgtag ctggcttcga acaaggaata cccacgaaaa 360 

gctcgcgctg caaattcaac gttctccgtc gactatttgg aaagtaatca agaagtacca 420 

aactgaggtg agttcgaaaa atattatttt ttaataataa atgtttagaa atccgtcgct 480 

ttgagaatct cgcccggcag gcctcgagtg acaacccata ggatggatcg caacatcctc 540 

cgatcagcaa gagaagatcc gcataggacc gccacggata ttcaaatgat tataagttct 600 

ccaaatgaac ctgtaccaag taaacgaact gttcgtcgac gtttacagca agcaggacta 660 

. 11/21 



cacggacgaa agccagtcaa gaaaccgttc atcagtaaga aaaatcgcat ggctcgagtt 720 

gcgtgggcaa aagcgcatct tcgttgggga cgtcaggaat gggctaaaca catctggtct 780 

gacgaaagca agttcaattt gttcgggagt gatggaaatt cctgggtacg tcgtcctgtt 840 

ggctctaggt actctccaaa gtatcaatgc ccaaccgtta agcatggagg tgggagcgtc 900 

atggtgtggg ggtgcttcac cagcacttcc atgggcccac taaggagaat ccaaagcatt 960 

atggatcgtt ttcaatacga aaacatcttt gaaactacaa tgcgaccctg ggcacttcaa 1020 

aatgtgggcc gtggcttcgt gtttcagcag gataacgatc ctaagcatac ttctcttcat 1080 

gtgcgttcat ggtttcaacg tcgtcatgtg catttgctcg attggccaag tcagtctccg 1140 

gacttgaatc caatagagca tttgtgggaa gagttggaaa gacgtcttgg aggtattcgg 1200 

gcttcaaatg cagatgccaa attcaaccag ttggaaaacg cttggaaagc tatccccatg 1260 

tcagttattc acaagctgat cgactcgatg ccacgtcgtt gtcaagctgt tattgatgca 1320 

aacggatacg cgacaaagta ttaagcataa ttatgttgtt tttaaatcca attgctcata 1380 

ttccggtact ttaattgtca tttccttgca acctcggttt tttcaatatt tctagttttt 1440 

cgattttttt gaatttttct gaagtttttt caaaatctgt tgaacatttt tgatgaatat / 1500 

tgtgttttta gattttgtga acactgtggt gaagtttcaa aacaaaataa ccacttagaa 1560 

aaaagttaca cacaaaaaac caaaagtgga tatctttttg gccagcactg 1610 

<210> 11 
<211> 1801 

12/21 



<212> DNA 

<21 3> Dr osoph i I a . hyde i 
<300> 

<308> Z29098 

<309> 1993-12-22 

<313> (1)..(1801) 



<220> 

<221> misc_feature 
<222> (15).. (1787) 
<223> /note=''transposon'' 

<400> 11 

taatatatat tatacgagcc ccaaccacta ttaattcgaa cagcatgttt tttttgcagt 60 

gcgcaatgtt taacacacta tattatcaat actactaaag ataacacata ccaatgcatt 120 

tcgtctcaaa gagaatttta ttctcttcac gacgaaaaaa aaagttttgc tctatttcca 180 

acaacaacaa aiaatatgagt aatttattca aacggtttgc ttaagagata agaaaaaagt 240 

gaccactatt aattcgaacg cggcgtaagc ttaccttaat ctcaagaaga gcaaaacaaa 300 

agcaactaat gtaacggaat cattatctag ttatgatctg caaataatgt cacaatacag 360 

catgcaaaaa aattttagat tgctgcagat cagtagaagt ttagcaacga tggttcgtgg 420 

taaacctatt totaaagaaa tcagagtatt gattagggat tattttaaat ctggaaagac 480 

acttacggag ataagcaagc aattaaattt gcctaagtcg tctgtgcatg gggtgataca 540 

aattttcaaa aaaaatggga atattgaaaa taacattgcg aatagaggcc gaacatcagc 600 

aataacaccc cgcgacaaaa gacaactggc caaaattgtt aaggctgatc gtcgccaatc 660 



13/'21 



tttgagaaat ttggcttcta agtggtcgca gcaattggca aaactgtcaa gcgagagtgg 720 

acgcgacaaa ttaaaaagta ttggatatgg tttttataaa gtatgttttg ttattacctg 780 

tgcatcgtac ccaataactt actcgtaatc ttactcgtag gccaaggaaa aacccttgct 840 

tacgcttcgt caaaaaaaga agcgtttgca atgggctcgg gaaaggatgt cttggactca 900 

aaggcaatgg gataccatca tdttcagcga tgaagctaaa tttgatgtta gtgtcggcga 960 

tacgagaaaa cgcgtcatcc gtaagaggtc agaaacatac cataaagact gccttaaaag. 1020 

aacaacaaag tttcctgcga gcactatggt atggggatgt atgtctgcca aaggattagg 1080 

aaaacttcat ttcattgaag ggacagttaa tgctgaaaaa tatattaata ttttacaaga 1140 

tagtttgttg ccatcaatac caaaactatt agattgcggt gaattcactt ttcagcagga 1200 

cggagcatca tcgcacacag ccaagcgaac caaaaattgg ctgcaatata atcaaatgga 1260 

ggttttagat tggccatcaa atagtccaga tctaagccca attgaaaata tttggtggct 1320 

aatgaaaaac cagcttcgaa atgagccaca aaggaatatt tctgacttga aaatcaagtt 1380 

gcaagagatg tgggactcaa tttctcaaga gcattgcaaa aatttgttaa gctcaatgcc 1440 

aaaacgagtt aaatgcgtaa tgcaggccaa gggcgacgtt acacaattct aatattaatt 1500 

aaattattgt tttaagtatg atagtaaatc acattacgcc gcgttcgaat taatagtggt 1560 

cacttttttc ttatctctta agcaaaccgt ttgaataaat tactcatatt tttgttgttg 1620 

ttggaaatag agcaaaactt tttttttcgt cgtgaagaga ataaaattct ctttgagacg .1680 
aaatgcattg gtatgtgtta tctttagtag tattgataat atagtgtgtt aaacattgcg 1740 
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cactgcaaaa aaaacatgct gttcgaatta atagtggttg gggctcgtat attatatatt 1800 
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<210> 12 

<211> 1801 

<212> DNA 

<213> Drosophila hydei 
<300> 

<308> Z29102 

<309> 1994-07-01 
<313> (1)..(1801) 



<220> 

<221> raisc_feature 

<222> (15).. (1787) 

<223> /note=''transposon'' 

<400> 12 

gttagcagct tctacgagcc ccaaccacta ttaattcgaa cagcatgttt tttttgcagt 60 

gcgcaatgtt taacacacta tattatcaat actactaaag ataacacata ccaatgcatt 120 

tcgtctcaaa gagaatttta ttctcttcac gacgaaaaaa aaagttttgc tctatttcca 180 

acaacaacaa aaatatgagt aatttattca aacggtttgc ttaagagata agaaaaaagt 240 

gaccactatt aattcgaacg cggcgtaagc ttaccttaat ctcaagaaga gcaaaacaaa 300 

agcaactaat gtaacggaat cattatctag ttatgatctg caaataatgt cacaatacag 360 
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catgcaaaaa aattttagat tgctgcagat cagtagaagt ttagcaacga tggttcgtgg 420 

taaacctatt tctaaagaaa tcagagtatt gattagggat tattttaaat ctggaaagac 480 

acttacggag.ataagcaagc aattaaattt gcctaagtcg tctgtgcatg gggtgataca 540 

aattttcaaa aaaaatggga atattgaaaa taacattgcg aatagaggcc gaacatcagc 600 

aataacaccc cgcgacaaaa gacaactggc caaaattgtt aaggctgatc gtcgccaatc 660 

tttgagaaat ttggcttcta agtggtcgca gcaattggca aaactgtcaa gcgagagtgg 720 

acgcgacaaa ttaaaaagta ttggatatgg tttttataaa gtatgttttg ttattacctg 780 
tgcatcgtac ccaataactt actcgtaatc ttactcgtag gccaaggaaa aacccttgct 840 
tacgcttcgt caaaaaaaga agcgtttgca atgggctcgg gaaaggatgt cttggactca 900 
aaggcaatgg gataccatca tattcagcga tgaagctaaa tttgatgtta gtgtcggcga 960 

tacgagaaaa cgcgtcatcc gtaagaggtc agaaacatac cataaagact gccttaaaag 1020 

aacaacaaag tttcctgcga gcactatggt atggggatgt atgtctgcca aaggattagg 1080 

aaaacttcat ttcattgaag ggacagttaa tgctgaaaaa tatattaata ttttacaaga 1140 

tagtttgttg ccatcaatac caaaactatc agattgcggt gaattcactt ttcagcagga 1200 

cggagcatca tcgcacacag ccaagcgaac caaaaattgg ctgcaatata atcaaatgga 1260 
ggttttagat tggccatcaa atagtccaga tctaagccca attgaaaata tttggtggct. 1320 
aatgaaaaac cagcttcgaa atgagccaca aaggaatatt tctgacttga aaatcaagtt 1380 
gcaagagatg tgggactcaa tttctcaaga gcattgcaaa aatttgttaa gctcaatgcc 1440 
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aaaacgagtt aaatgcgtaa tgcaggccaa gggcgacgtt acacaattct aatattaatt 1500 



aaattattgt tttaagtatg atagtaaatc acattacgcc gcgttcgaat taatagtggt 1560 

cacttttttc ttatctctta agcaaaccgt ttgaataaat tactcatatt tttgttgttg 1620 

ttggaaatag agcaaaactt tttttttcgt cgtgaagaga ataaaattct ctttgagacg 1680 

aaatgcattg gtatgtgtta tctttagtag tattgataat atagtgtgtt aaacattgcg 1740 

cactgcaaaa aaaacatgct gttcgaatta atagtggttg gggctcgtaa agctaactat 1800 
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<210> 13 
<211> 1649 
<212> DNA 

<213> Haematobia irritans 
<300> 

<36l> Robertson. H. M. and Lampe. D. J. 

<302> Recent horizontal transfer of a mar iner. transposable element 
among 

<303> Mol. Biol. Evol. 12 (5). 850-862 (1995) 
<304> 12 

<305> 5 . 
<306> 850-862 
<307> 1995 
<308> U11641 
<309> 1995-12-16 

<313> (1).. (1649) ... 
<300> 

<308> U11641 
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<309> 1995-12-16 
<313> (1).. (1649) 

<220> 

<221> source 

<222> (188).. (1451) 

<223> /transposon=''mariner transposon" 

<400> 13 

aaaatatgtg attaccgtta tagcggaaaa tatattcaga gagattagtt tactttaata 60 

gcgtacataa agttttttga cctgattttt actctttctt cactattttg taaacactga 120 

attaggattt gcgaatttat atggaaggaa atatctagaa caaacataaa caaagagata 180 

ttgagagtaa catgttggct gataagtccc cggtttgaca ctagtattaa atgcatatta 240 

tttttatata ggaccaacct tcaaatgatt cgtgtcaaaa tttgacgtca attagtttgt 300 

gagagcaact tttgttattg tgaagaaaat ggaaaaaatt tcatttcgaa tttcgtgttt 360 

tgataaaata ctgttttctg aagggaaaaa atgcggtgga agcaaaaagt tggcttgata 420 

atgagtttcc ggactctgcc ccaaggaaat caataataat tgattggtat gcaaaattca 480 

agcgaggtga aatgagcacg gaggacggtg aacgcagtgg acgcccgaaa gaggtggtta 540 

ccgacgaaaa catcaaaaaa atccacaaaa tgattttgaa tgaccgtaaa atgaagttga 600 

tcgagataac aaaggcctta aacatatcaa aggaacgtgt tggtcatatc attcatcaat 660 

atttggatat gcggaagctc tgtgcaaaat gggtgccgcg cgaactcaca tttgaccaaa 720 
aacaacaacg tgttgatgat tctgagcggt gtttgcagct gttaactcgt aatacacccg . 780 
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agtttttccg tcgatatgta acaatggatg aaacatggct ccatcactao actcctgagt 840 

tcgatcaaca gtcggctgag tggacagcga ccggtgaacc gtctccgaag cgtggaaaga 900 

ctcaaaagtc cgctggcaaa gtaatggcct ctgttttttg gaatgcgcat ggaataattt 960 

ttatcgatta tcttgagaag gaaaaaacca tcaacagtga ctattatatg gcgttattgt 1020 

agcgtttgaa ggtcgaaatc gcggcaaaat ggccccatat gaagaagaaa aaagtgttgt 1080 

tcgaccaaga caatgcaccg tgccacaagt cagtaagaac gatggcaaaa attcatgaat 1140 

tgggcttcga attgcttccc cacccactat attctccaga tctggccccc agcgaatttt 1200 

tcttgttctc agacctcaaa agggatgctc gcagggaaaa aatttggctg caatgaagag 1260 

gtaatcgccg aaactaaggc ctattttgag gcaaaaccgt aagagtacta ccaaaatggt 1320 

atcaaaaaat tggaaggtcg ttataatcgt ggtatcgctc ttgaagggga ctatgttgaa 1380 

taataaaaac gaattttgac aaaaaatgtg tttttctttg ttagaccggg gacttatcac 1440 

ccaacctgtt aaaaactgtt actttttgtt aaagtaagtc agaataaaac aaatatttga 1500 

atttttggag gtgtacgtaa acttctttga ttcactgtat atatttttaa gcttcacaat 1560 

aaagtacaca cttgtagagt taaaatcgtc tcgtcttctc ttttactaaa tacaacatgg 1620 

tgtcagaagg tgtgtgaagt ctaattaaa 1649 

<210> 14 
<211> 1543 
<212> DNA 

<213> Chrysoperia plorabunda 
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<300> 

<308> U11652 

<309> 1995-12-16 

<313> (1)..(1543) 

<220> 

<221> source 

<222> (146).. (1442) 

<223> /transposon="niar iner transposon" 

<400> 14 

ccttaaattt atttgtattg atttgaagct taaaaaatgt atacaatttt aaagaaagct 60 

gaaagtattc tcgaactaac gtggagaatt tattacgaat ttttggtggt gattgtaatt 120 

gcttgcttaa tatcggctct ctgtatatta ggttggctga taagtccccg gtctgacaca 180 

tagatggcgt cgctagtatt aaatgcatat tatttttata tagtaccaac cttcaaatga 240 

ttcgtgtcaa aatttgacgt ctgtaagtca attagtttgt gagatagagc gtcttttgtg 300 

aagcaacttt tgttattgtg aaaaaaatgg aaaaaaagga atttcgtgtt ttgataaaat 360 

actgttttct gaagggaaaa aatacagtgg aagcaaaaac ttggcttgat aatgagtttc 420 

cggactctgc cccagggaaa tcaacaataa ttgattggta tgcaaaattc aagcgtggtg 480 

aaatgagcac ggaggacggt gaacgcagtg gacgcccgaa agaggtggtt accgacgaaa 540 

acatcaaaaa aatccacaaa atgattttga atgaccgtaa aatgaagttg atcgagatag 600 

cagaggcctt aaagatatca aaggaacgtg ttggtcatat cattcatcaa tatttggata 660 

tgcggaagct ctgtgcaaaa tgggtgccgc gcgagctcac atttgaccaa aaacaacaac 720 
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gtgttgatga ttctgagcgg tgtttgcagc tgttaactcg taatacaccc gagtttttgc 780 

gtcgatatgt gacaatggat gaaacatggc tccatcacta . cactcctgag tccaaacgac 840 

agtcggctga gtggacagcg accggtgaac cgtctccgaa gcgtggaaag actcaaaagt 900 

ccgctggcaa agtaatggcc tctgtttttt tcgatgcgca tggaataatt tttatcgatt 960 

atcttgagaa gggaaaaacc atcaacagtg actattatat ggcgttattg gagcgtttga 1020 

aggtcgaaat cgcggcaaaa cggccccata tgaagaagaa aaaagtgttg ttccaccaag 1080 

acaacgcacc gtgccacaag tcattgagaa cgatggcaaa aattcatgaa ttgggcttcg 1140 

aattgcttcc ccacccaccg tattctccag atctggcccc cagcgacttt ttcttgttct 1200 

cagacctcaa aaggatgctc gcagggaaaa aatttggctg caatgaagag gtgatcgccg 1260 

aaactgaggc ctattttgag gcaaaaccga aggagtacta ccaaaatggt atcaaaaaat 1320 

tggaaggtcg ttataatcgt tgtatcgctc ttgaagggaa ctatgttgaa taataaaaac 1380 

gaattttcac aaaaaaatgt gtttttcttt gttagaccgg ggacttatca gccaacctgt 1440 

tatcttgacg aaaaaatgaa tggtcgataa ataatgtgat gtgatcctta ctgtgttcac 1500 

ttgactggac gaaaccgtta tgatcaattt ggatgcctaa aac 1543 
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